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Abstract

Higher education students have experienced increased stressors and 
behavioral health problems during the COVID-19 pandemic. The current 
study further investigated such phenomena in a sample of university students 
collected between June 2020 to December 2021. Students (N = 1,441) from a 
Mid-Atlantic public university were recruited via email lists and a psychology 
department research participant pool. The participants completed an online 
survey with items pertaining to demographic factors, biopsychosocial stressors, 
and measures of behavioral health functioning. All variables were examined 
descriptively, and regression analyses were used to examine hypothesized 
cross-sectional relationships between demographic factors and biopsychosocial 
stressors, on the one hand, and behavioral health functioning, on the other. 
Experiencing notable levels of biopsychosocial stressors was common, though 
a linear trend across semesters was not observed with respect to behavioral 
health functioning. Gender was the most consistent demographic predictor 
of behavioral health functioning, whereas the most common biopsychosocial 
stressor predictors for behavioral health functioning were stress/worry, social 
isolation, discrimination, and prior mental health services. Results corroborate 
and extend prior research evidencing notable levels of biopsychosocial stressors 
and behavioral health problems reported by higher education students 
during the COVID-19 pandemic. Implications for campus administrators and 
behavioral health providers concern vulnerabilities for a range of pandemic-
time challenges being experienced by their constituents to which to attend. 

Introduction
The COVID-19 pandemic brought with it many challenges—

physical and safety, societal, and financial included.1-3 Given the 
changes, disruptions, and stresses beget by the pandemic, evidence 
of increases in mental health problems4-7 and related service needs, 
including telepsychology, emerged during the pandemic.8-10 The mental 
health functioning of members of higher education communities, 
especially that of students, was of some particular interest.

At a broad level, being a young adult and a student were both 
found to be risk factors for mental distress during the pandemic,11-13 
and increases in mental health problems were observed among 
higher education students. Specifically, during the pandemic, college 
students reported more mood disorder symptoms, perceived stress 
and fear, alcohol and substance use, eating disorder behaviors, and 
comorbidity than pre-pandemic.14-17

Attention was also paid to other risk factors for increased 
mental health problems within this population,18-21 and some 
differential effects were observed across demographic groups.14,22-26 
For instance, higher education students reported experiencing 
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additional stressors and risky coping strategies during the 
pandemic,27-30 including sudden shifts to online instruction, 
academic fears, problems concentrating, eating problems, 
difficulties with sleep, increased substance use, and 
reduced physical activity.31-33 

The present study launched within months of when 
COVID-19 was declared a public health emergency in the 
United States. The purpose of the study was to examine 
COVID-19-specific biopsychosocial stressors and behavioral 
health functioning among a sample of higher education 
sample students during the pandemic. Specifically, various 
stressors (e.g., worries, exposure, necessities, employment, 
social); well-being and adaptive coping; mental health 
and substance use symptoms; and maladaptive coping 
during the COVID-19 pandemic. Due to the pandemic-time 
context of the study, the investigation of rates of stressors 
and behavioral health issues reported by semester cohorts 
during the COVID-19 pandemic, from June 2020 to 
December 2021, were exploratory. Relationships between 
demographic factors and stressors, on the one hand, and 
behavioral health functioning, on the other, were also 
examined exploratorily. That is, the timing of data collection 
preceded the publication of many parallel primary studies 
and subsequent meta-analyses. The detailed foci of the 
present investigation, however, lends both complementary 
and novel data to the corpus of roughly similar studies 
conducted with higher education students at the peak of the 
COVID-19 pandemic in the United States.

Method

Procedures and Participants

The study proceeded following approval from a 
university institutional review board. Participants were 
recruited chiefly via an undergraduate student research 
pool maintained by the psychology department of a 
university located in the Mid-Atlantic Region of the 
United States (n = 1,392). Other participants were 
recruited via school and clinical psychology graduate 
student email lists maintained by the psychology 
department and an email listserv for one of the 
staff unions at the university (n = 33), or else were 
indeterminate (n = 16). Participants consented to 
complete an omnibus Internet survey, administered 
between June 2020 and December 2021. The sample 
was stratified into semester cohorts based on time of 
completion of the survey (see Table 1). Participants 
were permitted to skip questions, which resulted in 
inconsistent response totals across variables and that 
we addressed using a multiple imputation method. 
Low responsiveness to requests to complete follow-up 
surveys resulted in the post hoc decision to limit the 
study and analyses to cross-sectional baseline data (N 
= 1,441). Partially overlapping preliminary descriptive 
analyses for an earlier iteration of the current sample 
(n = 925) were previously reported.34

Variable Missing n n or Range % or M (SD)
Demographics and semester cohort
Age (in years) 25 18–65 19.8 (4.7)
Gender identity 1

Man 308 21.4
Woman 1,106 76.8
Transgender 4 0.3
Non-binary 18 1.2
Other 4 0.3

Race/ethnicity 1
White 550 38.2
African American or Black 191 13.3
Hispanic or Latinx 387 26.9
Asian 91 6.3
Native Hawaiian or Other Pacific Islander 1 0.1
American Indian or Alaska Native 1 0.1
Multiracial/multiethnic 191 13.3
Other 28 1.9

Semester cohort 0
Spring and Summer 2020 89 6.2
Fall 2020 365 25.3
Winter 2020 and 2021 166 11.5
Spring 2021 266 18.5
Summer 2021 32 2.2
Fall 2021 523 36.3

Table 1: Sample Demographics
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Stress/worry index 3–12 8.1 (2.1)
Have you experienced stress related to the COVID-19 pandemic? 13

Not at all 152 10.5
Yes, slight stress 521 36.2
Yes, moderate stress 475 33.0
Yes, significant stress 293 20.3

How worried are you that you will contract COVID-19? 9
Not at all 185 12.8
Slightly 472 32.8
Moderately 540 37.5
Significantly 244 16.9

How worried are you about your future in light of the COVID-19 pandemic? 10
Not at all 136 9.4
Slightly 314 21.8
Moderately 557 38.7
Significantly 435 30.2

Employment hardship item 1–3 1.4 (0.7)
Have you experienced personal job loss due to the COVID-19 pandemic? 71

No 974 67.6
Yes, temporarily laid off 339 23.5
Yes, permanently laid off 128 8.9

Access to necessities item 1–4 1.5 (0.8)
How much difficulty have you had getting needed necessities (for example, food, shelter, or 
prescription medications) due to the COVID-19 pandemic? 11

None 859 59.6
A little 408 28.3
A moderate amount 146 10.1
A lot 28 2.0

Exposure risk index 0–6 2.2 (1.5)
Are you an essential employee? 11

Yes 346 24.0
No 1,095 76.0

Do you work in a position that puts you at increased risk for contact with people who have or may 
have COVID-19? 233

Yes 578 40.0
No 863 60.0

Has a family member or anyone you know tested positive for COVID-19? 60
Yes 1,024 71.0
No 417 29.0

Have you had close contact with an individual with confirmed COVID-19? 24
Yes 558 14.5
No 883 61.3

Have you tested positive for COVID-19? 56
Yes 265 18.4
No 1,176 81.6

Have any of your friends or family died due to COVID-19? 67
Yes 380 26.4
No 1,061 73.6

Social isolation index 3–15 8.4 (2.1)
Has your contact with extended family members and friends changed since the COVID-19 pandemic began? 12

Much less 185 12.8
Somewhat less 250 17.3
About the same 430 30.0
Somewhat more 302 21.0
Much more 274 19.0
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Has the quality of your relationships with your friends changed since the COVID-19 pandemic began? 10
Much worse 100 7.0
Somewhat worse 315 21.8
About the same 660 45.8
Somewhat better 257 17.8
Much better 109 7.5

Is your life more lonely because of the COVID-19 pandemic? 10
Much more 352 24.4
Somewhat more 514 35.7
About the same 449 31.2
Somewhat less 73 5.1
Much less 52 3.6

Household conflict/violence index 2–6 5.1 (1.0)
Has there been a change in conflict among people in your household since the COVID-19 pandem-
ic began? 446

Much more 172 11.9
Somewhat more 541 37.6
About the same or less 728 50.5

Has there been a change in violence among people in your household since the COVID-19 pan-
demic began? 1,074

Much more 33 2.3
Somewhat more 381 26.4
About the same or less 1,027 71.2

Discrimination index 0–2 0.4 (0.6)
Do you think people have treated you unfairly based on your age since the COVID-19 pandemic began? 12

Yes 338 23.4
No 1,103 76.6

Do you think people have treated you unfairly based on your race or ethnicity since the COVID-19 
pandemic began? 12

Yes 227 15.8
No 1,214 84.2

Prior mental health index 0–2 0.5 (0.8)
Before the COVID-19 pandemic began, did you ever receive mental health services? 11

Yes 346 24.0
No 1,095 76.0

Prior to the COVID-19 pandemic, were you formally diagnosed with a mental health condition? 2
Yes 316 21.9
No 1,125 78.1

Dependent/criterion variables
MHC-SF Total Score 64 0–70 37.0 (15.2)
Brief COPE Adaptive Subscale Score 75 16–64 36.1 (10.1)
PSS Total Score 18 2–40 21.8 (6.4)
PHQ-9 Total Score 29 0–27 9.6 (6.8)
GAD-7 Total Score 41 0–21 8.6 (6.0)
PC-PTSD-5 Total Score 20 0–5 1.8 (1.5)
AUDIT Total Score 18 0–37 2.3 (4.0)
DAST-10 Total Score 62 0–10 0.7 (1.5)
Brief COPE Maladaptive Subscale Score 52 12–48 22.2 (6.5)
Note. All values for ad hoc items and indexes, and dependent/criterion variables, are pooled estimates based on five imputations. Values 
in the n or Range column are rounded to whole numbers, and values in the % or M (SD) column are rounded to one decimal place, to im-
prove readability. Values may therefore not add up to exactly N = 1,441, or 100%, across variable levels. An expanded version of this table is 
available by contacting the first author, which reflects additional sociodemographic information about the sample; pooled estimates based 
on five imputations; and demographic subgroup differences for all ad hoc items and indexes and dependent/criterion variables pursuant to 
chi-square tests, t-tests, and ANOVAs. MHC-SF = Mental Health Continuum Short Form; Brief COPE = Coping Orientation to Problems Expe-
rienced Inventory; PSS = Perceived Stress Scale; PHQ-9 = Patient Health Questionnaire-9; GAD-7 = General Anxiety Disorder-7; PC-PTSD-5 = 
Primary Care PTSD Screen for DSM-5; AUDIT = Alcohol Use Disorders Identification Test; DAST-10 = Drug Abuse Screening Test.
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proceeded with the use of ad-hoc questions regarding 
biopsychosocial stressors experienced prior to and during 
the COVID-19 pandemic, with dichotomous or Likert-type 
response options. 

A stress/worry index consisted of participant responses to 
three items about one’s level of stress due to the pandemic, 
worry about contracting COVID-19, and worry about the 
future in light of the pandemic. An employment hardship 
item read, Have you experienced personal job loss due to the 
COVID-19 pandemic? An access to necessities item read, How 
much difficulty have you had getting needed necessities (for 
example, food, shelter, or prescription medications) due to 
the COVID-19 pandemic? An exposure risk index consisted 
of six dichotomous items examining a participant’s risk 
of contracting COVID-19 through their social network, 
including essential employment or close contact with 
friends and family. A social isolation index consisted of three 
items concerning feelings of loneliness and changes in 
relationships due to the COVID-19 pandemic. A household 
conflict/violence index consisted of two questions 
concerning changes in conflict or violence in the home 
during the pandemic. A discrimination index consisted 
of two dichotomous questions, which examined feelings 
experienced since the COVID-19 pandemic began around 
unfair treatment based on age and race/ethnicity. Lastly, 
a prior mental health index consisted of two dichotomous 
questions, which asked participants about whether they 
had received a mental health diagnosis or services prior to 
the pandemic. 

Well-Being

Well-being was measured using the Mental Health 
Continuum Short Form MHC-SF),35 which consists of 14 
items focused on past-month aspects of well-being 
(emotional, psychological, and social). Responses use 
a 6-point Likert-type scale and are summed to yield 
a total score ranging from 0 to 70. The MHC-SF has 
previously demonstrated adequate reliability (e.g., 
internal consistency and retest) and validity (e.g., 
convergent and structural).35-36 The Cronbach’s alpha 
(α) in the current sample was 0.94.

Coping (Adaptive and Maladaptive)

The Brief Coping Orientation to Problems Experienced 
Inventory (Brief COPE)37 was used to measure both 
adaptive and maladaptive coping. Participants were 
focused on their coping in response to the COVID-19 
pandemic via an accompanying instruction. The measure 
consists of 28 items responded to using a 4-point Likert-
type scale, yielding 14 two-item subscales that can be 
further aggregated into additional subscales. We utilized 
the aggregate coping and maladaptive coping subscales,38 

where subscales 1–8 constitute adaptive coping and 
subscales 9–14 maladaptive coping. The Brief COPE has 

Measures
The survey consisted of both ad-hoc questions and 

previously validated self-report measures. The survey 
elicited responses about demographic factors and 
biopsychosocial experiences and functioning prior to and 
during the COVID-19 pandemic, in addition to responses 
to measures of perceived stress, behavioral health 
functioning, and coping strategies. Variables examined 
in the current report were demographic factors and 
semester, and biopsychosocial stressors experienced 
during the COVID-19 pandemic, including well-being; 
adaptive coping; perceived stress; depression, anxiety, and 
traumatic symptoms; alcohol and drug use symptomology; 
and maladaptive coping. Questions inquiring about similar 
conceptual matters were combined into indexes for 
analyses. Vague responses such as “other” or “unsure” were 
coded as indeterminate and excluded from analysis. Items 
and indexes were scored so that higher scores generally 
reflected higher levels of each positively or negatively 
valanced variable.

Demographics

Demographic variables were as follows: age, gender 
identity, race/ethnicity identity, sexual orientation, 
semester cohort during which the survey was completed, 
highest level of education, income status for oneself, income 
status for the neighborhood in which one lives, current 
living situation, employment status, and relationship 
status. Racial and ethnic identity were collapsed into a 
single multi-level variable, with some small subgroups 
being collapsed into a single Other variable level for 
statistical purposes. Similarly, the small gender identity 
subgroups of transgender and non-binary were collapsed 
into an Other variable level. Descriptive statistics for 
the three demographic variables that we included in 
multivariable models (age, gender identity, and collapsed 
race and ethnicity) are provided in Table 1. The proportion 
of women in our sample (77%) was moderately higher 
than the rate of women among undergraduate students at 
the university where the study was conducted, but more 
closely corresponded with the proportion of psychology 
majors who identify as women at the university. The racial 
and ethnic identity breakdown of our sample generally 
corresponded with that of the overall undergraduate 
student body at the university.

Biopsychosocial Stressors

Validated measures of the range of biopsychosocial 
stressors we sought to measure in specific connection to the 
COVID-19 pandemic would not have been available when 
the study began, and the use of more general validated 
measures would have required altering instructions or item 
content (e.g., concerning timeframe) for cross-sectional 
measurement consistent with our aims. Accordingly, we 
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previously demonstrated adequate reliability (e.g., internal 
consistency) and validity (e.g., structural);39 the longer 
measure from which it was derived has also demonstrated 
adequate reliability (e.g., retest) and validity (e.g., 
convergent and divergent).37 The αs for the adaptive and 
maladaptive subscales in the current sample were 0.90 and 
0.85, respectively.

Perceived Stress

Perceived stress was measured using the Perceived 
Stress Scale (PSS).40 It consists of 10 items answered using 
a 5-point Likert-type scale to indicate the frequency that 
different perceived stressors have been experienced in the 
last month. Item responses are aggregated into a total score. 
The PSS has previously demonstrated adequate reliability 
(e.g., internal consistency and retest)41 and validity (e.g., 
convergent and predictive).42-43 The α in the current sample 
was 0.85.

Depression

The Patient Health Questionnaire-9 (PHQ-9)44 was 
used to measure depressive symptomology. It measures 
nine depression symptoms experienced over the past 
two weeks, responded to using a four-point Likert-type 
scale. Responses summed to yield a total score ranging 
from 0 to 27. A widely used measure, the PHQ-9 has 
previously demonstrated adequate reliability (e.g., internal 
consistency and retest) and validity (e.g., convergent and 
predictive).44-45 The α was 0.91 in the current sample.

Anxiety

Anxiety symptomology within the past two weeks 
was measured using the Generalized Anxiety Disorder-7 
(GAD-7).46 Respondents rate seven items concerning the 
frequency of anxiety symptoms using a four-point Likert-
type scale. These responses are summed to yield a total 
score. The widely used GAD-7 has previously demonstrated 
adequate reliability (e.g., internal consistency and retest) 
and validity (e.g., convergent and predictive).46-47 The α in 
the current sample was 0.93.

Traumatic Symptomology

The Primary Care Post Traumatic Stress Disorder Screen 
for DSM-V (PC-PTSD-5)48 was used to measure traumatic 
symptomology. The measure consists of five dichotomous 
items concerning traumatic symptoms experienced in the 
last month. Items were reworded to focus specifically on 
the COVID-19 pandemic (e.g., In the past month, have you 
tried hard not to think about the COVID-19 pandemic or went 
out of your way to avoid situations that reminded you of the 
COVID-19 pandemic?). Yes responses are summed to yield 
a total score. The PC-PTSD-5 has previously demonstrated 
adequate reliability (e.g., internal consistency and retest) 
and validity (e.g., convergent and validity).49-51 The α was 
0.69 in the current sample.

Alcohol Use

Alcohol use was measured using the Alcohol Use 
Disorders Identification Test (AUDIT).52 The measure 
consists of 10 items that ask respondents to rate the 
frequency of behaviors or experiences related to alcohol 
consumption using different Likert-type scales. Responses 
are summed to yield a total score ranging from 0 to 40. The 
AUDIT has previously demonstrated adequate reliability 
(e.g., internal consistency and retest) and validity (e.g., 
convergent and predictive).53-56  The α in the current sample 
was 0.84.

Drug Use

The Drug Abuse Screening Test (DAST-10)57 was used 
to measure drug use. Respondents rate 10 dichotomous 
items concerning drug use behaviors or experiences in 
the past 12 months. Each Yes response is summed to 
yield a total score ranging from 0 to 10. The DAST-10 has 
previously demonstrated adequate reliability (e.g., internal 
consistency and retest) and validity (e.g., convergent and 
predictive).56,58 The α was 0.82 in the current sample.

Data Analysis

Multiple Imputation 

Response rates varied across variables since 
participants could skip survey items to which they did not 
wish to respond (Range = 0–1,074, M = 64.9, SD = 181.0; 
with removal of one outlier household violence item, Range 
= 0–446, M = 39.1, SD = 78.3). A preliminary analysis was 
conducted to analyze for patterns in missing data. The 
analysis did not evidence that missing data exhibited a 
monotone pattern (i.e., when reorganized, the data did 
suggest that a participant missing a value was also missing 
all values to the right of that variable, and that a participant 
with an observed value also had observed values for all 
variables to the left of the variable’s position). Accordingly, 
multiple imputation was conducted to estimate missing 
values using the iterative Markov Chain Monte Carlo 
(MCMC) method.

Missing values were imputed for all independent 
variables except demographic variables, and all dependent 
variables. The imputed values were restricted to fall within 
the ranges of the observed values. Additionally, imputed 
values were rounded to the nearest whole integer to 
simulate existing response options. Five imputations were 
conducted, with the pooled results reported in Tables 1 
through 11. For indexes, individual items were imputed 
and then aggregated. 

As missing values were not imputed for demographic 
predictors (age, gender identity, and race/ethnicity) 
included in multivariable analysis, 25 participants were 
removed from the analyses via list-wise deletion (i.e., a 
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reduction of the N from 1,441 to 1,416). Pursuant to a post 
hoc power analysis, this final sample size was sufficient for 
the most demanding analysis, multiple regression. Power 
was > .99 for both moderate (f2 = .15) and large effect size 
conventions (f2 = .35).

Bivariable and Multivariable Analyses

Analysis of variance (ANOVA) and chi-square analyses 
were used to examine omnibus demographic differences 
across independent and dependent variables. Because 
these analyses were secondary, we did not examine 
post-hoc contrasts. We next used correlation coefficients 
(Spearman’s rho, ρ) to examine bivariable relationships 
between semester cohort and biopsychosocial stressors, 
on the one hand, and measures of behavioral health 
functioning, on the other. To examine multivariable 
effects, nine regression analyses were conducted. The 
predictor variables were demographic factors (age, 
gender identity, race/ethnicity); semester cohort; and 
biopsychosocial stressor indexes and items. The gender 
identity, race/ethnicity, and semester cohort variables 
were also dummy coded, with the reference group being 
0 = Man, 0 = White/Caucasian, and 0 = Spring and Summer 
2020, respectively. The dependent/criterion variables 
were the total scores for well-being (MHC-SF); adaptive 
coping (adaptive subscale of COPE); perceived stress 
(PSS); depression (PHQ-9); anxiety (GAD-7); traumatic 
symptomology (PC-PTSD-5); alcohol use (AUDIT), drug 
use (DAST-10); and maladaptive coping (maladaptive 
subscale of Brief COPE).

The AUDIT and DAST-10 did not pass assumption 
checks for normality and heteroscedasticity for 
multiple linear regression (whereas the other criterion 
variables satisfied statistical assumptions for this 
procedure). The data could not be corrected using 
transformation methods (such as the Box-Cox method) 
and continued to evidence heteroscedasticity when the 
weighted least squares method was used. Therefore, 
logistic regression was used for the AUDIT and DAST-
10, following dichotomization of the total scores for 
each measure. In dichotomizing these two outcome 
variables, we sought to balance maximization of the 
severity reflected by the higher variable level (as per 
the categorical severity levels provided by developers 
of the respective measures) while also being mindful 
of the need to maintain a sufficient subsample size for 
the higher dichotomous variable level. Thus, the AUDIT 
was dichotomized such that individuals who received a 
total score of 8 or higher (which includes the moderate 
and severe risk categories) were coded as 1 (higher 
severity) and individuals who received a total score of 7 
or lower coded as 0 (lower severity). The DAST, in turn, 
was dichotomized such that individuals who received a 
total score of 3 or higher (which includes the moderate, 
substantial, and severe risk categories) were coded as 

1 (higher severity) and individuals who received a total 
score of 2 or lower were coded as 0 (lower severity).

Given the number of analyses that we conducted, to 
minimize risk of Type I error, a Bonferroni correction was 
employed. Specifically, p < .05 value was divided by 9, the 
number of regression analyses conducted, such that p < 
.006 was used for interpreting significant effects.

Results

Descriptive Results
An expanded version of Table 1 with descriptive 

information for all study variables (beyond select 
demographic variables, the semester cohort variable, and 
the remaining variables included in the multivariable 
models) is available by contacting the first author. 
Regarding independent variables, a majority of participants 
experienced moderate or higher stress/worries (53–
69% for individual items contributing to this index). A 
minority experienced employment hardship (32%) or 
at least moderate difficulty accessing necessities (12%). 
Percentages varied widely for COVID-19 exposure risk 
items (15–71%). At least somewhat decreased social 
network contact (30%) or quality (29%) was experienced 
by a minority of the sample; whereas at least somewhat 
increased feelings of loneliness were observed for a 
majority (60%). Half of the sample experienced at least 
somewhat of an increase in conflict at home (50%), and 
about a fourth (29%) experienced at least somewhat of 
an increase in household violence. About a quarter of the 
sample experienced discrimination (23%). Finally, about a 
quarter of the sample received a mental health diagnosis 
(22%) or services (24%) prior to the pandemic.

Regarding dependent variables, participants, on 
average, reported well-being and adaptive coping toward 
the mid-point of those respective measures. They also 
reported perceived stress and maladaptive coping 
toward the mid-point of the respective measures of these 
constructs. Average scores for depression, anxiety, and 
traumatic symptomology—especially alcohol and drug 
use—were toward the lower end of the potential scores for 
measures of these constructs.

Correlational Results
Correlational results are provided in Table 2. 

Most independent variables evidenced bivariable 
relationships with the dependent variables. However, 
linear relationships between progressing semesters and 
the outcomes were generally not observed, except for a 
small negative association with trauma symptomology 
(i.e., a small decrease in trauma symptoms over time). 
The independent variables with the most consistently 
sizable patterns of associations were the stress/worry 
index, social isolation index, household conflict/violence 
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index, discrimination index, and prior mental health 
index. All these effects were in the expected directions. 
The dependent variables that evidenced the weakest 
relationships across all independent variables (mean | 
ρ |) were drug (.07) and alcohol use (.08), followed by 
adaptive coping (.10) and well-being (.13).

Multivariable Results
Multiple or logistic regression were used to examine 

whether semester cohort, select demographic factors, and 
biopsychosocial indexes predicted the different dependent 
variables (Tables 3–11).

Well-Being and Adaptive Coping

The multiple regression model for well-being (Table 
3) was statistically significant overall, R2 = .18, F(21, 
1394) = 14.69, p < .001. Significant predictors were 
identifying as a woman; Black or African American, 
Hispanic or Latinx, and multiracial/multiethnic; and 
the stress/worry, social isolation, and prior mental 
health indexes. The omnibus multiple regression model 
for adaptive coping (Table 4) was also significant, R2 = 
.10, F(21, 1394) = 7.40, p < .001. Only the stress/worry 
and the prior mental health indexes were significant 
predictors of adaptive coping scores.

Table 2:  Correlations Between Independent and Dependent Variables

Variable W-B + C PS Dep Anx Trauma ETOH Drug – C
Semester –.01 –.03 –.003 –.001 -.01 –.08** –.01 –.01 –.04
Stress/worry index –.25*** .22*** .40*** .37*** .44*** .48*** .05 .07* .37***
Employment hardship item –.06* .05 .07** .08** .07** .11*** .10*** .04 .10***
Access to necessities item –.13*** .09*** .13*** .18*** .16*** .19*** .04 .03 .16***
Exposure risk index –.03 .04 .09*** .10*** .12*** .10*** .19*** .11*** .09***
Social isolation index –.24*** .04 .22*** .24*** .20*** .17*** .04 .05 .16***
Household conflict/violence index –.13*** .12** .20*** .18*** .20*** .20*** .05 .07* .20***
Discrimination index –.12*** .10*** .17*** .19*** .18*** .20*** .05 .06* .18***
Prior mental health index –.17*** .19*** .20*** .26*** .29*** .21*** .11*** .15*** .25***
Note. N = 1,441. W-B = well-being; + C = adaptive coping; PS = perceived stress; Dep = depression symptoms; Anx = anxiety symptoms; Trau-
ma = trauma symptoms; ETOH = alcohol use symptoms; Drug = drug use symptoms; – C = maladaptive coping. 
* p < .05, ** p < .01, *** p < .001.

Variable b SE of b β t p 95% CI for b
Constant 70.78 3.44 20.60 < .001 [64.04, 77.51]
Age 0.15 0.08 0.05 1.91 .06 [0.00, 0.31]
Gender identity (Reference = Man)

Woman –2.79 0.95 –0.08 –2.93 .003 [–4.66, –0.93]
Other –3.18 3.07 –0.03 –1.03 .30 [–9.21, 2.86]

Race/ethnicity (Reference = White/Caucasian)
African American or Black –4.52 1.23 –0.10 –3.69 < .001 [–6.92, –2.12]
Hispanic or Latinx –4.54 0.98 –0.13 –4.63 < .001 [–6.47, –2.62]
Asian –3.18 1.62 –0.05 –1.97 .05 [–6.35, –0.02]
Multiracial/multiethnic –3.59 1.18 –0.08 –3.03 .002 [–5.91, –1.27]
Other –6.75 2.63 –0.06 –2.57 .01 [–11.90, –1.61]

Cohort (Reference = Spring–Summer 2020)
Fall 2020 –1.04 1.68 –0.03 –0.62 .54 [–4.32, 2.26]
Winter 2020–2021 2.93 1.92 0.06 1.53 .13 [–0.84, 6.70]
Spring 2021 –1.74 1.81 –0.04 –0.96 .34 [–5.30, 1.81]
Summer 2021 1.87 2.95 0.02 0.63 .53 [–3.91, 7.65]
Fall 2021 –2.23 1.69 –0.07 –1.32 .19 [–5.54, 1.08]

Stress/worry index –1.13 0.20 –0.16 –5.71 < .001 [–1.51, –0.74]
Employment hardship item –0.60 0.61 –0.03 –0.97 .33 [–1.80, 0.61]
Access to necessities item –1.19 0.54 –0.06 –2.22 .03 [–2.25, –0.14]
Exposure risk index 0.08 0.27 0.01 0.31 .76 [–0.45, 0.62]
Social isolation index –1.65 0.18 –0.23 –9.10 < .001 [–2.01, –1.30]
Household conflict/violence index –0.52 0.50 –0.03 –1.04 .31 [–1.54, 0.50]
Discrimination index –1.51 0.66 –0.06 –2.29 .02 [–2.81, –0.21]
Prior mental health index –2.96 0.52 –0.15 –5.71 < .001 [–3.97, –1.94]
Note. N = 1,416. MHC-SF = Mental Health Continuum Short Form.

Table 3: Multiple Regression Model Predicting Well-Being (MHC–SF)
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Variable b SE of b β t p 95% CI for b
Constant 25.62 2.62 9.78 < .001 [20.43, 30.82]
Age 0.04 0.06 0.02 0.69 .49 [–0.07, 0.15]
Gender identity (Reference = Man)

Woman 0.83 0.66 0.03 1.26 .21 [–0.46, 2.12]
Other 0.76 2.09 0.01 0.37 .72 [–3.33, 4.85]

Race/ethnicity (Reference = White/Caucasian)
African American or Black 1.47 0.87 0.05 1.70 .09 [–0.23, 3.18]
Hispanic or Latinx –1.04 0.67 –0.05 –1.55 .12 [–2.35, 0.28]
Asian –2.38 1.16 –0.06 –2.05 .04 [–4.65, –0.10]
Multiracial/multiethnic 0.5 0.86 0.02 0.58 .56 [–1.19, 2.18]
Other –0.08 1.91 0.00 –0.04 .97 [–3.83, 3.67]

Cohort (Reference = Spring–Summer 2020)
Fall 2020 –2.27 1.35 –0.10 –1.68 .10 [–4.98, 0.44]
Winter 2020–2021 –2.33 1.46 –0.07 –1.59 .12 [–5.23, 0.58]
Spring 2021 –1.75 1.45 –0.07 –1.21 .23 [–4.68, 1.18]
Summer 2021 0.6 2.19 0.01 0.28 .78 [–3.73, 4.93]
Fall 2021 –2.11 1.33 –0.10 –1.58 .12 [–4.78, 0.57]

Stress/worry index 0.86 0.14 0.18 6.36 < .001 [0.59, 1.12]
Employment hardship item 0.25 0.42 0.02 0.59 .56 [–0.58, 1.08]
Access to necessities item 0.38 0.36 0.03 1.05 .29 [–0.33, 1.09]
Exposure risk index 0.11 0.18 0.02 0.57 .57 [–0.26, 0.47]
Social isolation index –0.01 0.13 0.00 –0.07 .94 [–0.26, 0.24]
Household conflict/violence index 0.66 0.34 0.07 1.94 .06 [–0.03, 1.35]
Discrimination index 0.79 0.46 0.05 1.71 .09 [–0.12, 1.70]
Prior mental health index 1.92 0.38 0.15 5.13 < .001 [1.18, 2.66]
Note. N = 1,416. Brief COPE = Coping Orientation to Problems Experienced Inventory.

Table 4: Multiple Regression Model Predicting Adaptive Coping (Brief COPE Adaptive Subscale)

Variable b SE of b β t p 95% CI for b
Constant 6.06 1.33 4.56 < .001 [16.21, 22.85]
Age –0.12 0.03 –0.09 –3.89 < .001 [–0.18, –0.06]
Gender identity (Reference = Man)

Woman 2.03 0.37 0.13 5.46 < .001 [1.31, 2.76]
Other 3.40 1.16 0.07 2.93 .003 [1.12, 5.67]

Race/ethnicity (Reference = White/Caucasian)
African American or Black 1.15 0.48 0.06 2.39 .02 [0.21, 2.09]
Hispanic or Latinx 0.32 0.38 0.02 0.86 .39 [–0.41, 1.06]
Asian –0.27 0.64 –0.01 –0.42 .68 [–1.52, 0.98]
Multiracial/multiethnic 0.50 0.47 0.03 1.07 .28 [–0.42, 1.42]
Other 0.24 1.05 0.01 0.22 .82 [–1.82, 2.29]

Cohort (Reference = Spring–Summer 2020)
Fall 2020 0.03 0.66 0.00 0.05 .96 [–1.26, 1.32]
Winter 2020–2021 –1.59 0.73 –0.08 –2.16 .03 [–3.02, –0.15]
Spring 2021 0.19 0.69 0.01 0.27 .79 [–1.16, 1.53]
Summer 2021 –1.79 1.17 –0.04 –1.53 .13 [–4.09, 0.51]
Fall 2021 0.58 0.64 0.04 0.91 .37 [–0.68, 1.84]

Stress/worry index 0.89 0.08 0.29 11.67 < .001 [0.74, 1.04]
Employment hardship item 0.27 0.26 0.03 1.07 .29 [–0.24, 0.78]
Access to necessities item 0.49 0.20 0.06 2.41 .02 [0.09, 0.89]
Exposure risk index 0.16 0.11 0.04 1.51 .13 [–0.05, 0.37]
Social isolation index 0.53 0.07 0.18 7.51 < .001 [0.39, 0.67]
Household conflict/violence index 0.48 0.18 0.08 2.72 .01 [0.13, 0.84]
Discrimination index 0.99 0.25 0.09 3.92 < .001 [0.49, 1.48]
Prior mental health index 1.33 0.20 0.16 6.52 < .001 [0.93, 1.72]
Note. N = 1,416. PSS = Perceived Stress Scale.

Table 5: Multiple Regression Model Predicting Perceived Stress (PSS)
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Variable b SE of b β t p 95% CI for b
Constant –7.31 1.43 –5.12 < .001 [–10.11, –4.51]
Age –0.09 0.03 –0.07 –2.84 .005 [–0.16, –0.03]
Gender identity (Reference = Man)

Woman 1.54 0.40 0.10 3.88 < .001 [0.76, 2.32]
Other 4.03 1.24 0.08 3.26 .001 [1.61, 6.46]

Race/ethnicity (Reference = White/Caucasian)     
African American or Black 1.39 0.52 0.07 2.67 .01 [0.37, 2.42]
Hispanic or Latinx 0.61 0.40 0.04 1.51 .13 [–0.18, 1.40]
Asian 0.26 0.68 0.01 0.39 .70 [–1.07, 1.59]
Multiracial/multiethnic 0.74 0.50 0.04 1.48 .14 [–0.24, 1.71]
Other 1.28 1.13 0.03 1.14 .25 [–0.92, 3.49]

Cohort (Reference = Spring–Summer 2020)     
Fall 2020 0.45 0.72 0.03 0.63 .53 [–0.96, 1.86]
Winter 2020–2021 –1.50 0.80 –0.07 –1.87 .06 [–3.06, 0.07]
Spring 2021 0.64 0.75 0.04 0.85 .40 [–0.84, 2.12]
Summer 2021 0.18 1.23 0.00 0.15 .88 [–2.24, 2.60]
Fall 2021 0.79 0.71 0.06 1.10 .27 [–0.62, 2.19]

Stress/worry index 0.83 0.08 0.26 10.25 < .001 [0.67, 0.99]
Employment hardship item 0.17 0.25 0.02 0.68 .50 [–0.32, 0.66]
Access to necessities item 0.78 0.22 0.09 3.59 < .001 [0.35, 1.20]
Exposure risk index 0.22 0.12 0.05 1.85 .07 [–0.01, 0.45]
Social isolation index 0.59 0.08 0.18 7.71 < .001 [0.44, 0.73]
Household conflict/violence index 0.38 0.17 0.06 2.20 .03 [–.04, 0.71]
Discrimination index 1.20 0.27 0.11 4.45 < .001 [0.67, 1.72]
Prior mental health index 1.95 0.21 0.22 9.09 < .001 [1.53, 2.36]
Note. N = 1,416. PHQ-9 = Patient Health Questionnaire-9.

Table 6: Multiple Regression Model Predicting Depression (PHQ-9)

Variable b SE of b β t p 95% CI for b
Constant –5.77 1.24 –4.65 < .001 [–8.20,–3.34]
Age –0.08 0.03 –0.06 –2.75 .01 [–0.14, –0.02]
Gender identity (Reference = Man)

Woman 1.26 0.35 0.09 3.65 < .001 [0.58, 1.94]
Other 2.03 1.09 0.05 1.86 .06 [–0.11, 4.18]

Race/ethnicity (Reference = White/Caucasian)
African American or Black 0.02 0.45 0.00 0.05 .96 [–0.85, 0.90]
Hispanic or Latinx –0.53 0.35 –0.04 –1.54 .13 [–1.21, 0.15]
Asian –0.85 0.59 –0.03 –1.46 .15 [–2.00, 0.30]
Multiracial/multiethnic 0.02 0.43 0.00 0.05 .96 [–0.82, 0.86]
Other –1.08 0.96 –0.03 –1.12 .26 [–2.96, 0.80]

Cohort (Reference = Spring–Summer 2020)
Fall 2020 –0.44 0.61 –0.03 –0.73 .47 [–1.64, 0.75]
Winter 2020–2021 –1.05 0.68 –0.06 –1.54 .12 [–2.37, 0.28]
Spring 2021 –0.18 0.64 –0.01 –0.28 .78 [–1.44, 1.08]
Summer 2021 –0.22 1.09 –0.01 –0.20 .84 [–2.36, 1.93]
Fall 2021 0.47 0.60 0.04 0.79 .43 [–0.70, 1.63]

Stress/worry index 1.01 0.07 0.35 14.39 < .001 [0.87, 1.14]
Employment hardship item 0.11 0.22 0.01 0.50 .62 [–0.32, 0.54]
Access to necessities item 0.36 0.19 0.05 1.90 .06 [–0.01, 0.73]
Exposure risk index 0.27 0.10 0.07 2.75 .01 [0.08, 0.46]
Social isolation index 0.34 0.07 0.12 5.14 < .001 [0.21, 0.46]
Household conflict/violence index 0.47 0.15 0.08 3.10 <.001 [0.17, 0.76]
Discrimination index 0.87 0.23 0.09 3.71 < .001 [0.41, 1.32]
Prior mental health index 1.80 0.19 0.23 9.45 < .001 [1.43, 2.17]
Note. N = 1,416. GAD-7 = General Anxiety Disorder-7.

Table 7: Multiple Regression Model Predicting Anxiety (GAD-7)
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Variable b SE of b β t p 95% CI for b
Constant –1.56 0.32 –4.93 < .001 [–2.19, –0.94]
Age –0.02 0.01 –0.07 –2.94 .003 [–0.04, –0.01]
Gender identity (Reference = Man)

Woman 0.21 0.09 0.06 2.42 .02 [0.04, 0.38]
Other 0.44 0.27 0.04 1.60 .11 [–0.10, 0.97]

Race/ethnicity (Reference = White/Caucasian)
African American or Black –0.04 0.11 –0.01 –0.35 .73 [–0.26, 0.18]
Hispanic or Latinx –0.05 0.09 –0.01 –0.54 .59 [–0.22, 0.13]
Asian –0.27 0.15 –0.04 –1.77 .08 [–0.56, 0.03]
Multiracial/multiethnic –0.02 0.11 –0.01 –0.21 .84 [–0.24, 0.19]
Other –0.21 0.25 –0.02 –0.85 .39 [–0.69, 0.27]

Cohort (Reference = Spring–Summer 2020)
Fall 2020 –0.31 0.16 –0.09 –1.97 .05 [–0.62, 0.00]
Winter 2020–2021 –0.39 0.18 –0.08 –2.21 .03 [–0.73, –0.04]
Spring 2021 –0.27 0.16 –0.07 –1.65 .10 [–0.59, 0.05]
Summer 2021 –0.23 0.27 –0.02 –0.84 .40 [–0.76, 0.30]
Fall 2021 –0.27 0.15 –0.08 –1.75 .08 [–0.57, 0.03]

Stress/worry index 0.29 0.02 0.40 16.22 < .001 [0.25, 0.32]
Employment hardship item 0.12 0.06 0.05 2.24 .03 [0.02, 0.23]
Access to necessities item 0.16 0.05 0.08 3.39 < .001 [0.07, 0.26]
Exposure risk index 0.05 0.02 0.05 2.13 .03 [0.00, 0.10]
Social isolation index 0.06 0.02 0.08 3.36 < .001 [0.02, 0.09]
Household conflict/violence index 0.08 0.04 0.05 2.08 .04 [0.00, 0.16]
Discrimination index 0.28 0.06 0.11 4.67 < .001 [0.16, 0.39]
Prior mental health index 0.29 0.05 0.14 6.11 < .001 [0.20, 0.38]
Note. N = 1,416. PC-PTSD-5 = Primary Care PTSD Screen for DSM-5.

Table 8: Multiple Regression Model Predicting Posttraumatic Stress (PC-PTSD-5)

Variable β SE of β Wald χ2 p OR 95% CI for OR
Constant –2.49 0.90 8.15  .006 0.08 [0.14, 0.48]
Age –0.01 0.02 0.76 .38 0.99 [0.96, 1.02]
Gender identity (Reference = Man)

Woman –0.53 0.24 5.01 .03 0.59 [0.37, 0.94]
Other –1.26 1.08 1.36 .24 0.29 [0.03, 2.36]

Race/ethnicity (Reference = White/Caucasian)
African American or Black 0.16 0.32 0.30 .61 1.18 [0.63, 2.18]
Hispanic or Latinx –0.54 0.27 4.05 .05 0.58 [0.34, 0.99]
Asian –0.17 0.47 0.14 .71 0.84 [0.34, 2.10]
Multiracial/multiethnic –0.70 0.37 3.66 .06 0.50 [0.24, 1.03]
Other 0.16 0.69 0.13 .82 1.17 [0.30, 4.54]

Cohort (Reference = Spring–Summer 2020)
Fall 2020 0.19 0.51 0.19 .71 1.21 [0.44, 3.32]
Winter 2020–2021 –0.59 0.62 1.04 .34 0.55 [0.16, 1.87]
Spring 2021 –0.10 0.53 0.08 .86 0.91 [0.32, 2.58]
Summer 2021 0.17 0.73 0.08 .82 1.18 [0.28, 4.97]
Fall 2021 0.10 0.50 0.09 .84 1.11 [0.41, 2.98]

Stress/worry index –0.04 0.05 0.51 .49 0.96 [0.87, 1.07]
Employment hardship item 0.23 0.15 2.30 .14 1.26 [0.93, 1.70]
Access to necessities item 0.34 0.13 7.38 .01 1.41 [1.09, 1.81]
Exposure risk index 0.37 0.07 27.81 < .001 1.45 [1.26, 1.67]
Social isolation index –0.05 0.05 1.09 .30 0.95 [0.86, 1.05]
Household conflict/violence index –0.20 0.13 3.34 .15 0.82 [0.63, 1.08]
Discrimination index 0.28 0.16 2.96 .09 1.32 [0.96, 1.83]
Prior mental health index 0.56 0.13 20.38 < .001 1.75 [1.37, 2.23]
Note. N = 1,416. AUDIT = Alcohol Use Disorders Identification Test.

Table 9: Logistic Regression Model Predicting Alcohol Use (AUDIT)
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Variable β SE of β Wald χ2 p OR 95% CI for OR
Constant –4.03 0.86 22.22 < .001 0.02 [0.00, 0.10]
Age –0.02 0.02 1.01 .32 0.99 [0.96, 1.02]
Gender identity (Reference = Man)

Woman –1.04 0.22 21.80 < .001 0.36 [0.23, 0.55]
Other 0.29 0.52 0.33 .59 1.33 [0.48, 3.72]

Race/ethnicity (Reference = White/Caucasian)
African American or Black –0.05 0.38 0.08 .89 0.95 [0.45, 1.98]
Hispanic or Latinx 0.11 0.26 0.20 .67 1.12 [0.67, 1.86]
Asian 0.57 0.39 2.24 .15 1.77 [0.82, 3.81]
Multiracial/multiethnic 0.29 0.31 1.04 .34 1.34 [0.73, 2.46]
Other 0.03 0.80 0.12 .97 1.03 [0.21, 5.00]

Cohort (Reference = Spring–Summer 2020)
Fall 2020 0.45 0.48 0.93 .35 1.57 [0.61, 4.04]
Winter 2020–2021 –0.28 0.61 0.30 .65 0.76 [0.23, 2.51]
Spring 2021 0.09 0.51 0.04 .87 1.09 [0.40, 2.95]
Summer 2021 0.79 0.70 1.39 .26 2.20 [0.56, 8.66]
Fall 2021 0.29 0.48 0.40 .55 1.33 [0.52, 3.43]

Stress/worry index 0.02 0.05 0.21 .69 1.02 [0.92, 1.13]
Employment hardship item 0.21 0.16 2.31 .20 1.24 [0.89, 1.71]
Access to necessities item 0.06 0.13 0.22 .68 1.06 [0.81, 1.37]
Exposure risk index 0.24 0.07 12.10 .001 1.27 [1.10, 1.46]
Social isolation index 0.05 0.05 1.05 .31 1.05 [0.96, 1.15]
Household conflict/violence index 0.12 0.11 1.63 .30 1.13 [0.90, 1.41]
Discrimination index 0.21 0.16 1.85 .19 1.24 [0.90, 1.69]
Prior mental health index 0.52 0.12 18.97 < .001 1.68 [1.32, 2.13]
Note. N = 1,416. DAST-10 = Drug Abuse Screening Test.

Table 10: Logistic Regression Model Predicting Drug Use (DAST-10)

Perceived Stress

The multiple regression model for perceived stress 
(Table 5) was overall statistically significant, R2 = .29, F(21, 
1394) = 27.12, p < .001. Significant predictors were age; 
identifying as a woman or other gender identity; and the 
stress/worry, social isolation, discrimination, and prior 
mental health indexes.

Depression, Anxiety, and Traumatic Symptomology

The omnibus multiple regression models statistically 
significantly predicted depression (Table 6), R2 = .29, F(21, 
1394) = 26.66, p < .001; anxiety (Table 7), R2 = .32, F(21, 1394) 
= 31.26, p < .001; and traumatic symptomology (Table 8), 
R2 = .31, F(21, 1394) = 30.01, p < .001, respectively. Among 
the demographic predictors, age significantly predicted 
depression and traumatic symptomology. Woman gender 
identity predicted depression and anxiety symptoms. 
Gender identities other than man or woman also predicted 
depression symptoms. As for the biopsychosocial stressors 
predictors, all three outcomes (depression, anxiety, and 
traumatic symptomology, respectively) were predicted 
(all ps < .001) by the stress/worry, social isolation, 
discrimination, and prior mental health indexes. The access 
to necessities item predicted depression and traumatic 
symptomology, whereas the household conflict/violence 
index predicted anxiety symptoms.

Substance Use and Maladaptive Coping

The omnibus logistic regression models significantly 
predicted both alcohol use (Table 9), χ2(21) = 82.46, p < 
.001, Cox and Snell R2 = .06, Nagelkerke R2 = .13, correct 
classification rate = 92%; and drug use concerns (Table 
10), χ2(21) = 85.75, p < .001, Cox and Snell R2 = .06, 
Nagelkerke R2 = .13, correct classification rate = 91%. Both 
outcomes (alcohol and drug use concerns, respectively) 
were significantly predicted by the exposure risk and prior 
mental health indexes. Woman gender identity predicted 
only drug use concerns.

The omnibus multiple regression model for maladaptive 
coping (Table 11) was also significant, R2 = .23, F(21, 1394) 
= 19.39, p < .001. This was the only outcome significantly 
predicted by a term (Winter 2020–2021) contrasted with 
the collapsed terms first notably impacted by the pandemic 
(Spring and Summer 2020). The other significant predictors 
of this outcome were the stress/worry index, access to 
necessities item, social isolation index, discrimination 
index, and prior mental health index.

Discussion
We estimated many in our sample to have experienced 

a range of biopsychosocial stressors during the COVID-19 
pandemic, consistent with findings by an ever-increasing 
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number of others. This was especially the case for stress 
and worries, for which a majority of the sample experienced 
at least moderate increases, comparable to prior 
findings.19,23,32 However, rates for either experiencing, or 
experiencing a noteworthy increase in, the other stressors 
that we examined—employment hardship, challenges 
accessing necessities, risk of exposure to COVID-19, social 
isolation, household conflict and violence, discrimination, 
and prior mental health challenges—were sizable, even 
if experienced by a minority of participants. For instance, 
when one considers raw numbers, given the size of our 
sample, and in inferring beyond our sample to higher 
education students as whole. We also observed a range of 
differential demographics effects for both biopsychosocial 
stressors and measures of behavioral health functioning, 
something which others have recently reported as well.22-

25 Our results on this front support the continued need to 
further attend to such factors in future research.14,26 We 
generally did not, however, observe results suggesting that 
behavioral health functioning was improving or worsening 
across the semester cohorts (i.e., changing from earlier 
levels as the pandemic persisted).

We also found, consistent with our hypothesis, that 
select demographic variables, and several biopsychosocial 
stressors, were predictive of the various criterion 
variables—well-being, adaptive coping, depression, 

anxiety, traumatic symptoms, substance use, and 
maladaptive coping. The most consistent demographic 
predictor was gender, though whether men or women 
presented increased risk depended on the outcome (e.g., 
women for depression and anxiety, men for drug use). 
This is roughly akin to findings by Freibott et al.25 and 
Prowse et al.,26 who suggested that gender differences with 
respect to behavioral health functioning may be explained 
by differential vulnerability to stress, use of social media, 
and willingness to report negative effects, among other 
possibilities. However, while others have observed 
women to be more consistently adversely impacted by the 
pandemic,23-24 differential gender effects may nonetheless 
be outcome-dependent.

The most consistent stressor predictors, in turn, were 
stress/worry, social isolation, discrimination, and prior 
mental health services, and directions of these stressor 
effects were generally as expected, for both adaptive and 
maladaptive indicators of behavioral health functioning 
(i.e., higher levels of the stressor suggestive of increased 
vulnerability for higher levels of the criterion variables). 
However, a few partially surprising effects were observed, 
such as worry/stress positively predicting adaptive 
coping (though such also positively predicted maladaptive 
coping). Possibilities for this unexpected finding include 
that persons experiencing more worry and stress may 

Variable b SE of b β t p 95% CI for b
Constant 10.61 1.44 7.38 < .001 [7.79, 13.43]
Age –0.08 0.03 –0.06 –2.51 .012 [–0.15, –0.02]
Gender identity (Reference = Man)

Woman 0.39 0.40 0.03 0.98 .33 [–0.39, 1.18]
Other 1.07 1.35 0.02 0.80 .43 [–1.59, 3.74]

Race/ethnicity (Reference = White/Caucasian)
African American or Black 0.86 0.52 0.04 1.66 .10 [–0.15, 1.87]
Hispanic or Latinx –0.77 0.40 –0.05 –1.92 .06 [–1.56, 0.02]
Asian –1.21 0.68 –0.05 –1.79 .07 [–2.53, 0.11]
Multiracial/multiethnic 0.07 0.50 0.00 0.15 .88 [–0.90, 1.05]
Other –0.95 1.17 –0.02 –0.81 .42 [–3.25, 1.35]

Cohort (Reference = Spring–Summer 2020)
Fall 2020 –1.22 0.75 –0.08 –1.64 .10 [–2.69, 0.24]
Winter 2020–2021 –2.25 0.80 –0.11 –2.81 .005 [–3.83, –0.68]
Spring 2021 –1.21 0.77 –0.07 –1.57 .12 [–2.71, 0.30]
Summer 2021 –1.57 1.26 –0.04 –1.24 .22 [–4.05, 0.91]
Fall 2021 –0.79 0.73 –0.06 –1.09 .28 [–2.23, 0.65]

Stress/worry index 0.84 0.08 0.27 10.37 < .001 [0.68, 0.99]
Employment hardship item 0.45 0.25 0.05 1.85 .06 [–0.03, 0.93]
Access to necessities item 0.70 0.22 0.08 3.17 .002 [0.27, 1.14]
Exposure risk index 0.19 0.12 0.04 1.62 .11 [–0.04, 0.42]
Social isolation index 0.28 0.08 0.09 3.58 < .001 [0.13, 0.43]
Household conflict/violence index 0.53 0.20 0.08 2.67 .01 [0.13, 0.93]
Discrimination index 1.02 0.27 0.10 3.75 < .001 [0.49, 1.55]
Prior mental health index 1.57 0.21 0.18 7.37 < .001 [1.15, 1.99]
Note. N = 1,416. Brief COPE = Coping Orientation to Problems Experienced Inventory.

Table 11: Multiple Regression Model Predicting Maladaptive Coping (Brief COPE Maladaptive Subscale)
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have been more motivated in general to employ efforts to 
cope (both adaptive and less so), as potentially influenced 
by intervening variables that we did not measure (e.g., 
psychological resilience).59 Somewhat similarly, the 
finding may reflect a characteristic of our primarily young 
adult sample, as others have also found younger adults to 
evidence greater worry/stress relative to older adults but 
to also use more coping strategies.60 

Limitations

Some of the most notable limitations of the current 
study were as follows. Regarding sampling validity, our 
sample primarily consisted of undergraduate students, and 
we recruited all participants from a single university in the 
Mid-Atlantic Region of the United States. In addition, we 
only examined omnibus demographic differences across 
study variables, and did not delve further into such effects 
(e.g., via conducting post hoc contrasts). Furthermore, while 
our sample size was relatively large, a fair amount of data 
was estimated via multiple imputation given the extent of 
missing data for individual items across participants. The 
limitations all bear on the generalizability of our data. 

Regarding internal validity, all stressor independent 
variables were ad-hoc items and indexes; the psychometrics 
properties of these variables were not examined. As for 
statistical validity, we performed a fairly large number of 
statistical tests to examine the many variables of interest. 
While we attempted to control for risk of experiment-wise 
error via a Bonferroni correction, this procedure raised 
interpretive subjectivity about the extent of that correction, 
and which effects would be deemed statistically reliable. 
Finally, while we conducted predictive analyses, including 
with semester cohort strata as an independent variable, 
our data were nevertheless cross-sectional in nature. 
Relatedly, originally planned longitudinal data collection 
proved largely unsuccessful, and so this plan was dropped. 
Questions thus remain about the order of observed effects.

Implications
The limitations of the present study suggest several 

directions for future research. Most notably, more fine-
grained analyses, in our sample and others, of demographic 
effects for biopsychosocial stressors and behavioral health 
functioning (e.g., subgroup contrasts). And longitudinal data 
collection to further examine the sequencing and trajectory 
of stressors and functioning. Considering all the societal 
changes the pandemic caused, the duration that such 
challenges endure post the introduction of vaccines is also 
worth monitoring. As for research syntheses, considering 
the evolving nature of the COVID-19 pandemic, including 
the significant changes that have occurred since baseline 
data collection for this study occurred, comparisons of 
studies like ours to future studies for which baseline data 
has not yet been collected will face a cohort artifact.

Our results also carry implications for higher education 
administrators and behavioral health providers serving 
members of campus communities (e.g., clinicians at college 
counseling centers and in private practice). Findings 
corroborate those reported by others that their constituents 
have likely been experiencing an increase in a range of 
stressors and behavioral health challenges in the times of 
COVID-19. While those previously connected to mental 
health services are likely to have been especially vulnerable 
during the pandemic (e.g., this index alone consistently 
related to all dependent variables), our raw estimates 
also suggest that many persons without a mental health 
history have also been experiencing increased stressors and 
behavioral health challenges. Investments in expansions 
of services to meet increased need for behavioral health 
supports, and outreach efforts for those without a history of 
accessing such services, likely remain warranted.
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