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Abstract

Alongside direct health concerns pertaining to the SARS-CoV-2 virus, the stressors and
life disruptions associated with the COVID-19 pandemic may provoke secondary concerns
for health and well-being. The implications of COVID-19-related stressors may be particu-
larly salient for young adults, who are at higher-risk for mental health concerns and sub-
stance use behaviors. We developed a multifaceted scale that assessed distinct domains of
COVID-19-related stressors and examined associations between these stressors and indices
of mental health, well-being, and substance use (alcohol and marijuana use). In April—
June of 2020, 1181 young adults were recruited from two- and four-year colleges to partici-
pate in this study (M,,,, =20.40; 59.95% women). Exploratory factor analysis identified five
domains of COVID-19-related stressors: job insecurity, social/relational, financial, illness-
related, and school-related. The overall pattern of results indicated that COVID-19-related
stressors were related to poorer mental health and well-being. Social/relational stressors
emerged as a primary concern most strongly associated with indices of mental health and
alcohol use, relative to other stressors. However, illness-related stressors and school-related
stressors were associated with less alcohol use. Stressors associated with the COVID-
19 pandemic may impact young adults’ health and well-being but disentangling various
stressor domains informs more tailored intervention and prevention strategies.

Keywords SARS-CoV-2 - Alcohol - Marijuana - Depression - Anxiety - Sleep - College
students

The COVID-19 pandemic has been a highly distressing time and has had detrimental
impacts on multiple domains of daily life. Young adults — particularly college students
— may be especially susceptible to negative pandemic-related experiences (i.e., beyond
the burden directly associated with the SARS-CoV-2 virus). Disruptions associated with
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campus closures and loss of employment have been salient among young adults as this age
group has been disproportionately affected. For example, unemployment for young adults
rose from 8.0% in February 2020 to 25.3% in May 2020 (Kochnar, 2020). Survey data has
also shown that young adults are more concerned than older adults about paying for basic
needs, affording housing, and paying for medical bills during the pandemic. As such, it is
critical to examine how stressors related to the COVID-19 pandemic have impacted young
adults’ mental health and well-being.

Young adults are at high-risk for mental health problems, sleep problems, and sub-
stance use (Cadigan, et al., 2019a, 2019b; Kessler et al., 2005; Weitzman, 2004; Wu
et al., 2007). Stress is one of the most frequently reported hindrances to young adult
well-being, and is a major contributing factor to these concerns (Bovier et al., 2004;
Tworoger et al., 2005). More than half (57%) of college students report ‘more than aver-
age’ or ‘tremendous’ levels of stress in the past year (ACHA, 2018). Nearly one-third
(32%) of young adults report that stress negatively impacts their academic performance,
followed by anxiety (26%) and sleep difficulties (20%) (ACHA, 2018). Stress has also
been shown to be associated with negative mental health outcomes, including both
depression and anxiety (Serido et al., 2004).

The stay-at-home restrictions and social distancing policies put in place to reduce the
spread of COVID-19 may have negative effects on mental health (Holmes et al., 2020;
Killgore et al., 2020; Pfefferbaum & North, 2020). Relative to other age groups, research-
ers have found that the COVID-19 pandemic may be having especially salient negative
effects on young adults, as reports show that this age group has experienced the greatest
increase in psychological distress (McGinty et al., 2020). The rates of loneliness among
young adults have also increased more than other adult age groups (Luchetti et al., 2020),
especially for young adults with greater COVID-19-related social or relational concerns
and those who had more social connectedness prior to the pandemic (Lee et al., 2020).
Indeed, the limited social contact has been a major challenge for young adults with recent
findings showing that college students who reported less social support and connectedness
with their peer groups during the pandemic reported lower well-being and more symptoms
of depression (Graupensperger et al., 2020). Beyond the social aspects, concerns regarding
illness from the disease itself can have negative impacts on mental health. For example, a
study conducted in China found that college students with greater perceived risk of infec-
tion reported more symptoms of depression (Li et al., 2020).

Alongside mental health, another secondary health concern during the COVID-19 pan-
demic has been potential increases in substance use (Clay & Parker, 2020). Alcohol sales
have been high during the pandemic, as one study found alcohol sales have increased by
55% in March 2020, compared to that same time in 2019 (Bremner, 2020). Whereas recent
cross-sectional evidence indicated that most college students self-reported drinking the
same or less than before the pandemic (Graupensperger et al., 2021a, b), a longitudinal
study that examined intraindividual changes in a community sample of young adults’ alco-
hol use from January 2020 to April/May 2020 revealed that the patterns of use have shifted
such that many are drinking more frequently but consuming less drinks per occasion
(Graupensperger et al., 2021a). Moreover, researchers found that young adults’ motives for
substance use have also shifted during the pandemic. Pertaining to alcohol use, depression
coping motives have increased while drinking for social, enhancement, and conformity rea-
sons have decreased and, pertaining to marijuana use, using for boredom reasons increased
while celebration motives decreased (Graupensperger et al., 2021a). Young adults may be
more motivated to drink during the pandemic to self-medicate and cope with distress and
uncertainty (Khantzian, 1997; Lechner et al., 2020).
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A recent study examined psychological distress related to COVID-19 for adults (e.g.,
COVID-19 negatively impacting psychological health; feeling depressed due to COVID-
19) (Rodriguez et al., 2020). Findings suggested that greater COVID-19-related psycho-
logical distress was associated with increased drinking frequency and heavy drinking epi-
sodes for both men and women. However, there were some gender-differences, such that
distress was associated with greater peak number of drinks and typical number of drinks
consumed for only women. This suggests that while both men and women were drinking
more frequently in response to COVID-19-related distress, women were drinking more on
typical and heavy drinking occasions in response to the distress. As the average age of
participants in this study by Rodriguez and colleagues was 41.7 years (SD=10.39), less is
known regarding how COVID-19 stressors are associated with substance use behaviors of
young adults.

Present Study

The full scope of how COVID-19 has impacted health and well-being may not be known
for years to come. Beyond the actual disease, the public health containment and mitigation
strategies have had adverse effects on numerous domains of life for many people, including
work, education, social relationships, and finances, to name a few. The present study exam-
ined the stressors young adult college students have experienced related to the COVID-19
pandemic and how these concerns are associated with indices of mental health and well-
being. We developed a measure to assess different domains of COVID-19-related stressors
and examined how these stressors may be associated with mental health, physical health,
sleep, and substance use (i.e., alcohol and marijuana use) among two- and four-year college
students. We generally anticipated that increased endorsement of COVID-19-related stress-
ors would be associated with poorer indices of mental health and well-being and greater
use of alcohol and marijuana (Lee et al., 2020; Rodriguez et al., 2020). However, because
the pandemic has potentially impacted multiple domains of young adults’ lives, we focused
on exploring which domains are of most concern to students in terms of negative impact
on health and well-being. This timely information provides guidance for interventions and
other translational public health strategies.

Method
Procedures and Participants

Data for the present study were collected within the initial screening survey for an inten-
sive longitudinal study that is testing a mobile phone intervention for reducing high-risk
college student drinking (Clinical Trial #NCT04213846). As part of the parent study, 5549
students were randomly selected from the registrar’s list from three colleges in the North-
west USA (i.e., one large four-year public university and two community colleges) and
sent e-mail invitations to complete the screening survey which, in addition to the necessary
screener items, also included measures/items that are relevant to the present study. Invita-
tion e-mails were sent out between April 6 and May 15 of 2020, and the survey closed on
June 11 of 2020. In the state that data were collected, a stay-at-home order went into effect
March 23, 2020 at which time all classes moved to an online format for students attending
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Table 1 Exploratory factor analysis of COVID-19 stressor items (N=1181)

. Factor Item  Item

Prompt: How concerned are you about the novel Coronavirus (COVID-19)... 1 2 3 1 3 Mean  SD
1. Job Insecurity Stressors (o = .89)

Causing you to lose your job, e.g. Employer laying you off? 091 -0.01 -0.02 0.03 0.00 233 1.51

Causing a decrease in hours for your job? 0.92 0.04 -0.02 -0.02 0.00 236 1.57

Causing you to lose your job-related benefits, e.g. Health insurance, paid sick leave? ~ 0.59  -0.09 027  0.03  0.07 1.85 1.34
2. Social/Relational Stressors (o = .76)

Making you feel isolated or alone? -0.01 079  0.03 0.04  -0.02 3.07 1.36

Placing a strain on your social life? 0.02 0.74 0.02  -0.04 0.02 3.21 1.35

Placing a strain on relationships with those you live with? 0.04 0.44 0.08 0.04 0.22 2.56 1.37
3. Financial Stressors (o =.83)

Affecting your ability to pay rent? 0.00 0.02 088 -0.03 0.01 2.09 1.45

Causing you to not have enough food to eat? -0.02 -0.02 0.74 0.10 0.08 1.94 1.24

Negatively affecting your financial situation? 0.32 0.17 0.48 0.01  -0.06 3.04 1.44
4. lllness-related Stressors (o =.76)

Making you sick? 0.03 -0.08 000 090 001 248 1.13

Making your friends or family sick? -0.05  0.15 0.05 0.63  -0.06 3.59 1.17

Making you afraid to leave your house? -0.02 025 0.04 0.51 0.03 2.60 1.23
5. School-related Stressors (o =.74)

Affecting your ability to stay in school? 001 -0.02 008 -0.01 0.75 240 1.46

Causing your college classes to move to online instruction? 0.01 030 -0.12 -0.05 0.42 3.78 1.39
Did Not Load Onto any Factor (Loadings <.40)

making you feel overwhelmed with news and information? 0.11 038 -0.08 0.24 0.25 2.86 1.32

making you feel overwhelmed at work? 0.11 0.18 0.00 0.14 0.28 2.14 1.39

Note: Item responses ranged from 1 (Not at all) to 5 (Extremely). Factor loadings estimated using Oblimin
rotation. The five-factor model achieved a simple structure with no cross-loadings. Root mean square of
residuals =.03, root mean squared error of approximation=.05, and Tucker-Lewis Index=.95. Loadings
larger than .40 are bold

these three colleges. Completion of this survey was remunerated with a $15 e-gift card.
IRB approval was obtained, and no adverse events were reported.

Responses were received from 1181 college students (21.28% response rate). Participants
ranged in age from 18 to 25 (M=20.40, SD=1.78), 59.95% reported being female, and the eth-
noracial composition of the sample is as follows: 50.55% White, 25.74% Asian/Asian-American,
22.78% other non-Hispanic, and 0.93% Hispanic. Participants were enrolled in both four-year
(58.09%) and two-year (41.91%) higher education institutions. Pertaining to current employment
status, using a check-all-that-apply format, 34.14% reported working part-time, 8.00% full-time,
4.56% working more than one job, 6.53% working as an intern/apprentice, 12.90% unemployed
and actively seeking work, and 10.23% unemployed and not seeking work.

Measures

COVID-19-Related Stressors Sixteen items were created by a team of experts in young
adult development to be used in the present study. Items were selected based on domains
related to potential impact on young adults’ lives, based on the most pressing concerns
for young adults and college students during the early-stages of the COVID-19 pandemic.
The stem for these questions included: “The questions in this scale ask you about your
feelings and thoughts at this time during the COVID-19 pandemic. How concerned are
you about the novel coronavirus (COVID-19)....” Response ranges from 1=~Not at all to
5 =Extremely. These items are listed in Table 1 and additional details regarding this instru-
ment and individual items is provided in the online supplemental materials.

! Other employment response options were available (e.g., homemaker, receiving disability income) but
were endorsed by very few participants (~ 1%) and are thus not reported.
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Depression and Anxiety Symptoms The four-item Patient Health Questionnaire-4 was
used to assess past month depression and anxiety symptoms (Kroenke et al., 2009). Two
items assessed symptoms of depression (“Little interest or pleasure in doing things”; “Feel-
ing down, depressed, or hopeless”) and two items assessed symptoms of anxiety (“Feeling
nervous, anxious, or on edge”, “Not being able to stop or control worrying”). Response
options ranged from 0= Not at all to 3= Nearly every day, and items were summed within
each subscale. Spearman-Brown reliability estimates were a=0.86 for depression and
a=0.91 for anxiety.

Perceived Mental Health, Physical Health, and Sleep Quality Single-item scales were
adapted from previous research on college and community college students (Cadigan et al.,
2020) to assess subjective perceptions of well-being pertaining to mental health, physi-
cal health, and sleep quality in the last month. On a scale ranging from 1= Excellent to
5= Poor, participants responded to the following questions: (a) “In general, how would you
say your mental health was in the past month?”, (b) “In general, how would you say your
physical health was in the past month?”, and (c) “In general, how would you say your sleep
quality was in the past month?” Higher scores reflected poorer perceptions of health and
well-being in these respective domains.

Alcohol and Marijuana Use Two indices of alcohol use were assessed: typical number of
drinks per week and number of heavy episodic drinking occasions (i.e., 4 +drinks in a row
for women/5 +drinks in a row for men). Typical number of drinks was assessed using the
Daily Drinking Questionnaire (Collins et al., 1985), which asks participants to report the
number of drinks they typically consumed on each day of the week within the past month,
and all drinks are summed to create an index of weekly drinking. Number of heavy epi-
sodic drinking occasions was assessed using a single item adapted from the Monitoring the
Future questionnaire (Bachman et al., 2012), in which participants reported the number of
occasions that they consumed 4 +/5+drinks in a row, for women and men, respectively.
Marijuana use frequency was assessed using a single item that asked: “On how many occa-
sions, if any, have you used marijuana (weed, pot) or hashish (hash, hash oil) during the
last 30 days?” Response options ranged from 0=Zero occasions to 6 =40 or more occa-
sions (Bachman et al., 2012).

Analyses
Exploratory Factor Analysis (EFA)

In an initial step, EFA was used to identify the latent relational structure among the six-
teen COVID-19-related stressor items (i.e., to identify factors or subdomains of COVID-
19-related stressors). Parallel analysis was used to identify the number of unique factors,
which produced a scree plot that is available in the online supplement. EFA was spec-
ified to have oblique/oblimin rotation given our expectation that the identified factors
would be correlated, and ordinary least squared factoring was selected as this approach
derives solutions through iterative eigendecomposition. Cutoffs for factor loadings were
predetermined to be at 0.40. EFA was conducted in R using the ‘GPArotation’ package
(Bernaards & Jennrich, 2005).
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Mental Health and Well-Being

Multiple linear regression was used to estimate associations between COVID-19-related
stressors and indices of mental health and well-being. This entailed five separate models to
examine each outcome of interest. In all models, we statistically controlled for participants’
age, birth sex, and four- or two-year college status.

Alcohol and Marijuana Use

The three outcome variables pertaining to substance use — typical number of drinks, heavy
episodic drinking occasions, and marijuana use frequency — are positively skewed non-nega-
tive integers that require the use of a nuanced count regression approach (i.e., Poisson regres-
sion). Moreover, Vuong model-fitting tests (Vuong, 1989) revealed that all three of these out-
come variables were zero-inflated with conditional variance exceeding the conditional means
(i.e., overdispersion). As such, zero-inflated Poisson (ZIP) regression was used to estimate
the associations between COVID-19-related stressors and substance use behaviors.

ZIP models are a specific type of mixture modeling that entails two separate analytic
steps. First, these models entail a logistic portion that estimates the likelihood of the
observation or response being a value of zero as opposed to any other positive value. In
other words, this step estimates the extent that covariates predict a zero-value response
(e.g., an alcohol abstainer). After accounting for excess zeros in the logistic portion, the
count portion of model estimates the association between the covariates and all non-neg-
ative responses on the outcome. We statistically controlled for participants’ age, birth sex,
and four-year/two-year college status in these models. Although different covariates can
be specified for the logistic and count portions, we included the same covariates for both
dimensions as there was no theoretical rationale for specifying covariates at just one level.

Results
EFA on COVID-19-Related Stressor Items

Parallel analysis and visual inspection of the scree plot (available in the online supplement)
indicated that a five-factor model was the best to fit to these data. Indeed, a simple structure
was identified in which no items cross-loaded onto more than one factor (Table 1). We
interpreted these five factors as stressors related to: job insecurity, social/relational, finan-
cial, illness-related, and school-related. Two items did not load onto any of the five factors
and were therefore not included in subsequent models (see Table 1).

Descriptive Statistics

Descriptive statistics and bivariate correlations are displayed in Table 2. On average,
participants reported relatively few symptoms of depression and anxiety with mean
scores falling below the recommended cut-off for further evaluation (i.e., scores of 3
or higher; Kroenke et al., 2009). However, 28.21% of the sample scored above this
cutoff for depressive symptoms and 35.26% scored above this cutoff for anxiety symp-
toms, which are percentages similar to those found in other studies (i.e., near 30%;
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Table 2 Bivariate correlations and descriptive statistics (N=1181)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. Depression Symptoms

2. Anxiety Symptoms 62%*

3. Poor Subjective Mental Health ~ .65%* .59%**

4. Poor Subjective Physical Health .33**  26%*  43%*

5. Poor Sleep Quality ALERE 3R¥E 50k 36%*

6. Typical Drinks per Week! 07% 07 07* 01 02

7. HED Occasions 09%%10** 1% .04 07* 5%

8. Marijuana Use Frequency 2 i UL i .06* L09** 3SRk 3%k

9. Job Insecurity Stressors Jd4xE 16 F 9% .02 07* L09%F - 08*%* 07*

10. Social/Relational Stressors 3SR 34wk 35Rx - I3RE Q0K Je** [2%%  09%F 27

11. Financial Stressors 23%x 3%k JO%E 09** A3k 07% .05 J1EE63%E 34k

12. Illness-related Stressors BT ) LA A3%% L09** .02 -.01 .04 28%F 39%x  37%k

13. School-related Stressors 27HRE . 24%k 3%k d1EE 20 .02 -.02 .05 23 4%k 30%k 22

14. Age 06*  .08%*  07* 08** .03 2% 16** 11 11%F 04 A3FE07F -09%*

15. Student (2-year = 0, 4-year = 1) -.08** -06%* -08%% - 11%* 4%k 4%k 8** _J0** _]]** 05 - 13%F 03 -.03 - 14%%

16. Birth Sex M =0,F=1) 09%% - 20%*  19%* d1EE .06* -06%  -.01 S08%F 10** 16** .07 15%*  09** .01 -.03
Mean 1.94 220 3.1 2.44 3.28 293 050 112 218 294 235 289 309 204 058
SD 1.53 1.75 117 1.09 1.17 5.23 1.35 1.90 133 111 1.19 097 120 178 049
Range 0-6 0-6 1-5 1-5 1-5 0-25 0-12 0-6 1-5 1-5 1-5 1-5 1-5 1825 -

Note: HED, Heavy episodic drinking. 1. Typical number of weekly drinks was Winsorized at 3 SD above
the mean to reduce the influence of extreme values (Tabachnik & Fidell, 2019). *p <.05. **p <.01

Table 3 Regression models estimating associations between COVID-19 stressors and indices of health and
well-being (N=1181)

Poor Poor

Depression Anxiety Subjective Subjective Poor Sleep

Symptoms Symptoms Mental Physical Quality
Independent Variables Health Health

B(SE) B(SE) B(SE) B(SE) B(SE)

Age 206 (.02)* 07 (.03)* 105 (.02)** 04 (.02)* 01 (.02)
Birth Sex M =0,F=1) .09 (.09) .50 (10)*** 36 (.07)*** 19 (L07)** .07 (.07)
Student Status (2-year = 0, 4-year = 1) 23 (.09)** -15(.10) 17 (07)** -23 ((07)** 33 (07)***
Job Insecurity Stressors -.06 (.04) -.04 (.05) .08 (.03)** .10 (.03)** .06 (.03)
Social/Relational Stressors .40 (.05)*** 37 (05)*** 32 (.04)*** .08 (.04)* 15 (04)***
Financial Stressors 15 (.05)** 15 (L06)** 11 (L04)** .07 (.04)* .08 (.04)*
Illness-related Stressors -.06 (.05) .10 (.06) -.04 (.04) .08 (.04)* -.02 (.04)
School-related Stressors 15 (.04)*** 13 (L05)** .08 (.03)** .05 (.03) 12 ((03)***
R’ .16 17 18 .06 .08

Note: *p < .05. #%p < 01. ¥%p < 001

e.g., Cadigan, et al., 2019a, 2019b). The sample also scored above the scale midpoint
on subjective perceptions of poor mental health. Similarly, the mean score on poor
sleep quality was above the scale midpoint, indicating that young adults, on average,
may be struggling with sleep health during this time.

Examining the mean scores of the five domains of COVID-19-related stressors,
young adults reported the most concern regarding school-related stressors, social/rela-
tional stressors, and illness-related stressors, while reporting relatively lower finan-
cial and job-security stressors. As anticipated, each of these five stressor domains was
generally correlated with indices of poorer mental health and well-being. Moreover,
bivariate correlations indicated that stressors related to job insecurity, social/relational,
and finances were positively correlated with weekly alcohol use and marijuana use
frequency. Across each of the five domains, women reported greater endorsement of
stressors, relative to men.

Mental Health and Well-Being
Regression models examining the associations between COVID-19-related stressors and

indices of mental health and well-being are displayed in Table 3. Holding age, birth sex,
and four-year/two-year student status constant across all models, we found that symptoms
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Table 4 Count regression models estimating associations between COVID-19 stressors and alcohol/mari-
juana use (N=1181)

Typical Drinks per
Week (DDQ)

Heavy Episodic

Drinking Occasions

Marijuana Use
Frequency

Logistic Portion of the Models

Age

Birth Sex M =0,F=1)

Student Status (2-year = 0, 4-year = 1)
Job Insecurity Stressors
Social/Relational Stressors

Financial Stressors

IlIness-related Stressors
School-related Stressors

Count Portion of the Models

Age

Birth Sex M =0,F=1)

Student Status (2-year = 0, 4-year = 1)
Job Insecurity Stressors
Social/Relational Stressors

Financial Stressors

Illness-related Stressors
School-related Stressors

Ratio (95% CI)

Ratio (95% CI)

Ratio (95% CI)

0.68 (0.62, 0.73)%**
1.15(0.88, 1.51)
0.54 (0.41, 0.71y**x
0.85 (0.75, 0.97)*
0.67 (0.58, 0.78)***
1.15(0.99, 1.33)
1.18 (1.01, 1.37)*
0.99 (0.88, 1.13)

1.08 (1.06, 1.10)***
0.80 (0.75, 0.86)***
1.46 (135, 1.59)%+*
1.03 (1.00, 1.07)
1,16 (1.12, 1.21)%**
1.03(0.99, 1.07)
0.95 (0.91, 1.00)*
0.95 (0.92, 0.99)**

0.83 (0.75, 0.92)***
0.80 (0.56, 1.15)
0.53 (0.36, 0.78)**
0.95 (0.79, 1.13)
0.74 (0.61, 0.90)**
1.03 (0.84, 1.26)
1.04 (0.84, 1.28)
1.01 (0.86, 1.19)

119 (1.1, 1.27)%**
0.74 (0.59, 0.92)**
1.32(1.03, 1.69)*
1.12 (1.01, 1.26)*
1.29 (1.14, 1.47)%**
0.98 (0.86, 1.11)
0.78 (0.69, 0.90)***
0.86 (0.79, 0.94)**

0.86 (0.80, 0.93)***
1.22(0.93, 1.59)
1.03 (0.79, 1.35)
1.03 (0.91, 1.17)
0.85 (0.74, 0.98)*
0.92 (0.79, 1.06)
1.00 (0.86, 1.17)
0.97 (0.86, 1.10)

0.99 (0.96, 1.03)
0.80 (0.71, 0.91)*x*
0.75 (0.66, 0.85)***
1.02 (0.96, 1.08)
1.04(0.97, 1.11)
1.03(0.97, 1.10)
0.99 (0.92, 1.07)
0.99 (0.93, 1.04)

Note: Ratios shown in the logistic portion of the models are zero-inflated odds ratios that estimate the like-
lihood of the outcome variable being a zero-value (i.e., values greater than one indicate that the covariate
positively predicts a zero-value outcome). Ratios shown in the count portion of the models are Poisson inci-
dence rate ratios, which represent proportional change in the outcome variable for each unit increase in the
covariate (e.g., a ratio of 1.15=15% increase in the outcome variable for each unit change in the covariate).
*p<.05. ¥*p <.01. ¥**p <.001

of depression and anxiety were strongly associated with social/relational stressors, and
moderately associated with financial and school-related stressors. These associations held
for participants’ subjective reports of overall mental health, with job insecurity stressors
also being positively associated. Social/relational, financial, and school-related stressors
were all associated with poorer sleep quality. These models generally supported hypothe-
sizing that COVID-19-related stressors would be associated with poorer mental health and
well-being, and revealed specific domains of stressors that are more closely related to these
indices.

Alcohol and Marijuana Use

ZIP regression models estimating associations between COVID-19-related stressors and
alcohol and marijuana use are displayed in Table 4. We again held the effects of age, birth
sex, and four-year/two-year student status constant across these models. The logistic por-
tion of these models revealed that those experiencing more job insecurity and social/rela-
tional stressors were less likely to abstain from weekly drinking (i.e., more likely to report
engaging in any alcohol use). However, those who reported experiencing more illness-
related stressors were more likely to abstain from weekly alcohol use. Social/relational
stressors were also associated with greater likelihood of engaging in any heavy episodic
drinking and greater likelihood of engaging in any marijuana use (i.e., non-zero response).

The count portion of the ZIP models estimated associations between COVID-19-re-
lated stressors and the amount of each substance use behavior. Job insecurity stressors
were positively associated with more heavy episodic drinking occasions. Similarly, social/
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relational stressors were positively associated with more drinks per week and more heavy
episodic drinking occasions. Counter to our hypotheses, illness and school-related stressors
were inversely associated with typical drinks per week and heavy episodic drinking occa-
sions. Financial stressors were not significantly associated with alcohol or marijuana use
and, counter to our expectations, marijuana use frequency was not significantly associated
with any of the five COVID-19-related stressors, when estimated in these count regression
models.

Discussion

In this study, we first identified distinct domains of COVID-19-related stressors for col-
lege students: job insecurity, social/relational, financial, illness-related, and school-related.
We then examined associations between these stressors and indices of mental health and
well-being, including substance use behaviors. Each of the five stressor domains was sig-
nificantly associated with at least one indicator of mental health and well-being, with the
overall pattern of results indicating that COVID-19-related stressors are related to poorer
mental health and well-being. Social/relational stressors emerged as a primary concern as
this domain was significantly associated with all five indices of mental health and well-
being and, relative to other stressors, was most strongly associated with symptoms of
depression and anxiety, poor mental health, and poor sleep quality. Social/relational stress-
ors were also most strongly associated with greater weekly drinking and heavy episodic
drinking, relative to other stressors. However, illness-related stressors and school-related
stressors were associated with lower alcohol use, highlighting the value in disentan-
gling the various domains of stressors that young adults may be experiencing during the
COVID-19 pandemic. Interestingly, COVID-19-related stressors were not associated with
marijuana use. Significant associations with each specific stressor domain are described in
the following paragraphs.

The innate drive to feel connected with others is a fundamental human need
(Baumeister & Leary, 1995), and social relationships are of great importance dur-
ing young adulthood (Arnett, 2015). Campus closures and social distancing measures
broadly, have placed strain on young adults’ social lives as seen in spikes in loneli-
ness (Lee et al., 2020) and poorer mental health/well-being among those who felt more
disconnected with and unsupported by their peer groups during the pandemic (Grau-
pensperger et al., 2020). The current findings add to this growing concern: Social/rela-
tional stressors were strongly associated with depression and anxiety symptoms and
subjective reports of poor mental health. Moreover, social/relational stressors were
associated with poor subjective physical health and sleep quality, highlighting potential
psychosomatic responses to this COVID-19-related stressor. Social/relational stressors
were also associated with alcohol and marijuana use such that greater stress increased
the likelihood of any alcohol use, any heavy episodic drinking, and any marijuana use
(i.e., logistic portion of the ZIP model). Moreover, these models indicated that a one-
unit increase in social/relational stressors was associated with a 16% increase in weekly
drinking and a 29% increase in heavy episodic drinking. This finding aligns with recent
findings that young adults’ depression coping motives have increased during the pan-
demic (Graupensperger, Fleming, et al., 2021), and COVID-19-related psychologi-
cal distress is associated with increased alcohol use (Rodriguez et al., 2020). These
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associations aid our understanding of how the social disconnectedness during the pan-
demic can have secondary negative implications for the health and well-being of young
adults.

Relative to other age groups, young adults have faced greater job-loss and unemploy-
ment rates during the COVID-19 pandemic (Kochnar, 2020). The current findings show
that job insecurity stressors (e.g., being laid-off or having hours reduced) was not signifi-
cantly associated with symptoms of depression or anxiety, but was associated with poorer
perceptions of global mental health, poorer perceptions of subjective physical health, and
greater engagement in heavy episodic drinking. These results align with findings from a
study in Israel, which found that COVID-19-related unemployment was associated with
greater psychological distress among young adults (Achdut & Refaeli, 2020). The finding
that job insecurity stressors may have negative impacts on young adults’ well-being is par-
ticularly troubling given that college students are more likely to be employed part-time and
in industries more heavily impacted by the pandemic (e.g., service industry).

Job insecurity stressors were highly correlated with financial stressors; however, unlike
job insecurity, financial stressors were significantly associated with all five indices of men-
tal health and well-being. Food and housing insecurities are central components of finan-
cial stress, as currently operationalized, and prior studies have shown that these insecurities
are associated with mental health concerns and sleep quality (Liu et al., 2014). Thus, the
current findings extend previous research by focusing on financial stressors that are specific
to the COVID-19 pandemic, and highlight the importance of policies that can assist young
adults financially during these distressing times (e.g., rent relief, stimulus plans).

Counter to expectations based on findings from a study of Chinese college students (Li
et al., 2020), illness-related stressors were not significantly associated with indices of men-
tal health, but were associated with subjective perceptions of poor physical health. Illness-
related stressors were also associated with alcohol use, but not in the anticipated direction;
those with greater illness-related stressors were more likely to abstain from weekly alcohol
use and, after accounting for the excess zero responses, illness-related stressors were asso-
ciated with fewer weekly drinks and fewer heavy episodic drinking occasions. Those col-
lege students who were more concerned with the disease itself, are plausibly more health-
conscious individuals and perhaps more likely to avoid the social environments in which
alcohol use is most common.

With colleges primarily moving to online formats, school-related stressors have been a
primary concern for students. The current findings revealed positive associations between
school-related stressors and depression, anxiety, poor subjective mental health, and poor
sleep quality. These associations with students’ mental health and well-being are deeply
concerning considering the majority of US college students are likely to face contin-
ued disruptions to the higher education experience as the pandemic continues. However,
school-related stressors were associated with less weekly drinking and fewer heavy epi-
sodic drinking occasions. While somewhat counter to expectations, this finding is intuitive
as students who are more concerned about their schoolwork may engage in less alcohol
use. A major implication of the current study is the identification of five unique domains of
COVID-19-related stressors for college students, and that these domains demonstrated dif-
ferential associations with indices of mental health/well-being and substance use. Although
additional psychometric studies are needed, this COVID-19-related stressors scale may
have vast utility for researchers studying the effects of the pandemic on college students.

Finally, an interesting finding that warrants further exploration is that COVID-19-related
stressors were not associated with marijuana use frequency and social/relational stressors
were only associated with increased likelihood of any marijuana use. It may be that young
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adult college students are not using marijuana to cope, but are instead choosing to drink
when faced with COVID-19-related stressors, especially the social and job stressors. More-
over, an important consideration of these data/analyses is that they only detect effects that
are averaged across the full sample. Indeed, some students may have increased marijuana
use as a method of coping with stressors, while others may have decreased their marijuana
use in response to increased stressors. Thus, person-level analyses that can disentangle
individuals’ responses to stressors from the sample’s average effects may be prudent.

Clinical Implications

As young adulthood is characterized, in part, by changes to social roles and relationships
(Schulenberg et al., 2002), stress related to social/relationships may be especially salient
for this population. Young adults who are especially concerned about feeling isolated or
alone and experience stressors pertaining to their social life or with those they live with,
are a critically important group to identify and provide brief evidence-based strategies for
improving mood and coping. Young adults may benefit from targeted COVID-focused
prevention/intervention program focused on improving well-being by increasing social
support, enhancing social connectedness, increasing coping skills for managing stress,
and promoting low-risk substance use (Cadigan, under review). Concrete suggestions on
ways to engage in socially distant social interactions, virtual interactions, and substance-
free social activities could also be provided (Einberger et al., 2021). It is also concerning
that many of the outcomes assessed in the present study are interrelated and problems in
one domain (e.g., depressive symptoms) may likely have bidirectional influences on other
domains (e.g., alcohol use). It will continue to be important to examine these downstream
effects of mental health and substance use during the COVID-19 pandemic and incorporat-
ing clinical tools that may address both.

Limitations and Future Directions

Alongside the timeliness and clear implications of this research, results should be con-
sidered in the context of study sample, design, and timing. First, it is a strength to have
included both four- and two-year college students in the current sample, especially given
evidence that community college students face high levels of stress and may be at high risk
of substance use (Cadigan et al., 2020, 2019a, b). The extent that these findings generalize
to non-student young adults, in particular the subscale pertaining to school-related stress-
ors is nevertheless unclear. Forthcoming studies could exclude the school-related stress-
ors subscale and examine the effects of other COVID-19-related stressors on non-student
young adults’ mental health/well-being and substance use. Related to the measurement,
the urgency of this research precluded us from conducting rigorous measurement testing
on the COVID-19 stressors scale, and there were no validated scales available at this time.
Another limitation to this study is that these findings captured the several months follow-
ing the start of the pandemic, while circumstances have continued to evolve rapidly. This
limitation is ubiquitous across COVID-19 studies, but it is important to consider whether
college students will continue to experience similar levels of stress throughout the pan-
demic or if they will alternatively begin to adapt/adjust to the ‘new normal’. Longitudinal
research is thus needed to build upon these initial cross-sectional data.
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The relatively low response rate (i.e., 21.28%) should be considered. Low response rate
is not surprising given that this study recruited randomly selected students via e-mail (as
opposed to more captive samples such as those collected in classes for credit, for exam-
ple) and during a major global pandemic. Moreover, response rates are typically low when
recruiting community college samples (Lee et al., 2021; Sax et al., 2008), but there is evi-
dence that low response rates do not necessarily bias the results of survey-based studies
(Fosnacht et al., 2017). Although many studies are reporting lower-than-usual response
rates during the COVID-19 pandemic (e.g., Graupensperger et al., 2021a, 2021b), it is
plausible that students facing more extreme distress would be less likely to participate.

Conclusions

Life disruptions associated with the COVID-19 pandemic may have myriad negative
consequences to health and well-being that extend well beyond the SARS-CoV-2 virus.
Although physical distancing measures that have impacted college-students are critical for
reducing the spread of COVID-19, there is increasing evidence that these circumstances
have been highly stressful for many college students. In the current study, we identified five
distinct domains of COVID-19-related stressors and found that these stressors are associ-
ated with indices of mental health, well-being, and alcohol use. Importantly, associations
varied across the five distinct stressors, with the evidence indicating that social/relational
stressors may be having the most salient negative impact on college-students mental health
and well-being. Although further evidence is needed, these findings provide valuable ini-
tial evidence to inform policy and translational strategies that can enhance college students’
well-being during the current pandemic, and in preparation for future circumstances that
may cause major disruptions to young adults’ lives.
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