
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Psychiatry Research 309 (2022) 114428

Available online 1 February 2022
0165-1781/© 2022 Elsevier B.V. All rights reserved.

Mental health of US undergraduate and graduate students before and 
during the COVID-19 pandemic: Differences across 
sociodemographic groups 

Yuchen Liu a,*, Patricia A. Frazier b, Carolyn M. Porta c, Katherine Lust d 

a Department of Psychology, University of Minnesota-Twin Cities, Minneapolis, MN 55455, US 
b Department of Psychology, University of Minnesota-Twin Cities, Minneapolis, MN 55455, US 
c School of Nursing, University of Minnesota-Twin Cities, Minneapolis, MN 55455, US 
d School of Public Health, University of Minnesota-Twin Cities, Minneapolis, MN 55455, US   

A R T I C L E  I N F O   

Keywords: 
Mental health 
stress 
sleep 
sexual minorities 
college student health 
Gender differences 
Race 
People with disabilities 

A B S T R A C T   

The purposes of this study were to assess differences between sociodemographic groups in student mental health 
before and during the COVID-19 pandemic, to investigate whether the pandemic disproportionately affected 
certain groups, and to examine between-group differences in pandemic-related stressors. Data from Minnesota 
undergraduate and graduate students who completed an online survey in 2020 (N = 2,067) were compared to 
data collected from students in 2018 (N = 3,627). The survey assessed days of poor mental health, stress, stress 
management ability, days of adequate sleep, and pandemic-related stressors (2020 only). Multivariate analyses 
of variance assessed differences between study years (2020 vs. 2018), sociodemographic groups (gender, sexual 
orientation, race, disability, international student), and their interactions with study year in predicting mental 
health, and the sociodemographic groups in predicting pandemic stressors, among undergraduate and graduate 
students. Stress management ability decreased and sleep improved from 2018 to 2020. The sociodemographic 
variables most associated with poorer mental health were identifying as female, a sexual minority, or having a 
disability. Undergraduates reported poorer mental health than graduate students. Differences between socio-
demographic groups were not larger during the pandemic, except among students with disabilities. All five 
sociodemographic variables were related to greater pandemic stressors in some domains.   

1. Introduction 

Well before the COVID-19 pandemic, mental health problems were 
common among both undergraduate (ACHA-NCHA, 2019a) and grad-
uate (e.g., ACHA-NCHA, 2019b) students. Prospective studies, which 
have focused on undergraduates, generally have shown that the 
COVID-19 pandemic has contributed to worsening mental health across 
a range of outcomes, including more negative mood and higher levels of 
anxiety, depression, and perceived stress (Charles et al., 2021; Copeland 
et al., 2021; Fruehwirth et al., 2021; Huckins et al., 2020; Wilson et al., 
2021). Although no prospective studies of graduate students were 
located, graduate students also have reported high rates of mental health 
problems during the pandemic (Wasil et al., 2021). 

It is important to identify students who are at higher risk during the 
pandemic so that campus leaders and health care providers can direct 

limited resources and services to those students. Although many factors 
are related to student mental health, sociodemographic variables tend to 
be more readily available to campus administrators, allowing outreach 
to specific groups. Gender has been most widely studied in relation to 
student mental health during the pandemic, with studies showing that 
female undergraduate and graduate students reported higher levels of 
anxiety and depression (Chirikov et al., 2021; Wang et al., 2020), and 
female undergraduate students reported higher stress, lower wellbeing, 
and lower sleep quality than male undergraduate students (Browning 
et al., 2021; Copeland et al., 2021; Chirikov et al., 2021; Hoyt et al., 
2021; Kecojevic et al., 2020; Lee et al., 2021; ACHA-NCHA, 2020; 
Prowse et al., 2021; Wang et al., 2020). Undergraduate and graduate 
students who identify as sexual minorities also have reported greater 
anxiety and depression and lower wellbeing than heterosexual students 
during the pandemic (Chirikov et al., 2021; Fruehwirth et al., 2021; 
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Gratz et al., 2021; Hoyt et al., 2021). Finally, although some studies have 
not found differences in anxiety, stress, depression, and overall 
COVID-19 mental health impacts between White and racial/ethnic 
minoritized undergraduate students during the pandemic (Kecojevic 
et al., 2020; Trammell et al., 2021), other studies have shown that White 
students reported more symptoms, including sleep problems and 
perceived stress, than did African American students (Charles et al., 
2021) as well as larger increases in symptoms (Fruehwirth et al., 2021). 
In other studies, students of color were more likely to experience 
COVID-19 related stressors (e.g., obstacles transitioning to remote in-
struction) than White students (Soria et al., 2020; Trammell et al., 
2021). 

The purpose of the present study was to contribute to our under-
standing of how undergraduate and graduate students from different 
sociodemographic groups have been affected by the pandemic. First, in 
addition to contributing to existing research on the roles of gender, 
sexual orientation, and race, we examined two other sociodemographic 
groups that to our knowledge have yet to be studied with regard to 
pandemic mental health - students with disabilities and international 
students. Students with disabilities reported poorer mental health prior 
to the pandemic (e.g., Coduti et al., 2016) and may experience unique 
stressors during the pandemic, such as difficulty physical distancing for 
those who rely on caregivers for daily tasks (Morchen et al., 2020). 
Research on differences in mental health between domestic and inter-
national students conducted prior to the pandemic has yielded mixed 
results (Misra & Castillo, 2004; Mitchell et al., 2007). However, given 
that many international students are from Asian countries and the rise in 
anti-Asian violence (Zhai & Du, 2020), international students may be 
more adversely affected during the pandemic than domestic students. 

Second, we compared data collected during the pandemic (March 
2020) to data collected in 2018 to examine whether students from 
different sociodemographic groups were disproportionately affected by 
the pandemic. Students with certain characteristics who reported poorer 
mental health during the pandemic were not necessarily dispropor-
tionately affected because these differences may reflect pre-existing 
differences between groups (Frazier et al., 2019; Oswalt & Wyatt, 
2011). In fact, evidence from studies conducted outside of the US has 
suggested that undergraduate students (Hamza et al., 2020) and ado-
lescents (Hu & Qian, 2021) with pre-existing mental health concerns 
had improved mental health during the pandemic. Among prospective 
studies of undergraduate students conducted in the US, results have 
been mixed in terms of whether gender and race were related to change 
in symptoms from before to during the pandemic (Charles et al., 2021; 
Copeland et al., 2021; Freuhwirth et al., 2021), although evidence has 
suggested disproportionate effects of the pandemic on sexual-gender 
minority undergraduate students (Freuhwirth et al., 2021). 

Third, our samples included both undergraduate and graduate stu-
dents. Research on mental health during the pandemic has tended to 
focus on undergraduate students, and only a few studies have compared 
undergraduate and graduate students, with mixed results. For example, 
undergraduate and graduate students did not differ in the psychological 
impact of the pandemic in one study (Browning et al., 2021). However, 
in another study, undergraduate students reported more depression and 
anxiety symptoms than did graduate students (Wang et al., 2020). 

Finally, few studies have explored whether students from different 
sociodemographic groups experience unique stressors during the 
pandemic. In one study, some female college students described having 
more caretaking responsibilities than male students, and some sexual 
minority students described losing access to on-campus peer support and 
living in homophobic households (Hoyt et al., 2021). Because 
pandemic-related stressors can be related to poorer mental health 
(Wang et al., 2020), exploring differences in stressors experienced can 
provide insight into why some students may report poorer mental health 
than others during the pandemic. 

In sum, the goals of the study were to assess (1) differences in 
commonly-assessed mental health indicators between students from 

different sociodemographic groups; (2) whether differences were 
greater during, than prior to, the pandemic; and (3) group differences in 
pandemic-related stressors. We hypothesized that women, sexual mi-
norities, and students with disabilities would score lower on indicators 
of mental health during the pandemic; given mixed findings regarding 
race/ethnicity and international student status, our hypotheses about 
these groups were more tentative but were that racial/ethnic minori-
tized and international students would score lower on mental health 
indicators given the racial context of the pandemic. Questions regarding 
whether students from different sociodemographic groups were 
disproportionately affected by the pandemic and the specific stressors 
experienced by various groups were exploratory given limited prior 
research. Owing to the lack of research on graduate student mental 
health during the pandemic, we also examined differences in indicators 
of mental health and pandemic-related stressors between undergraduate 
and graduate students. 

2. Methods 

2.1. Participants 

Participants were two separate samples of students from two cam-
puses of a midwestern university who completed an online survey in 
Spring 2018 (N = 3627) and May 2020 (N = 2067) that measures the 
health status and behaviors of Minnesota students. Students who 
completed the surveys were entered into a drawing to receive gift cards 
of different amounts. The response rates were 37% in 2018 and 27% in 
2020. The original data collection and secondary analyses reported here 
received IRB approval. In 2018 and 2020 (see Table 1), most partici-
pants were undergraduates (72%, 71%), cisgender women (59%, 61%), 
White (77%, 76%), heterosexual (86%, 81%), domestic students (92%, 
92%), and reported no disabilities (87%, 85%). Transmale, transfemale, 

Table 1 
Demographic Characteristics of 2018 and 2020 Samples.    

Percentage (number)   

2018 (N =
3627) 

2020 (N =
2067) 

Gender Male 39% (1222) 37% (732)  
Female 60% (1848) 62% (1210)  
Transmalea 0.5% (15) 0.3% (5)  
Transfemalea 0.2% (5) 0% (0)  
Gender queera 1% (24) 1% (26) 

Race White 77% (2355) 76% (1492)  
Asian 14% (422) 12% (243)  
Black or African American 2% (57) 3% (50)  
Hispanic or Latinx 4% (113) 3% (68)  
American Indian or Alaska 
Nativea 

0.4% (13) 1% (10)  

Native Hawaiian or Pacific 
Islandera 

0% (0) 0.05% (1)  

Multiracial 3% (100) 5% (98) 
Sexual identity Heterosexual or straight 86% (2676) 81% (1588)  

Gay or lesbianb 3% (92) 4% (76)  
Bisexualb 6% (194) 10% (197)  
Not sureb 2% (68) 2% (46)  
Alternative identifierb 2% (77) 2% (45) 

Disability At least one 13% (383) 15% (287) 
International 

student 
Yes 8% (233) 8% (154) 

School year Undergraduate 72% (2203) 71% (1373)  
Graduate 28% (840) 29% (549) 

Campus Medium size 33% (1215) 39% (815)  
Large 67% (2412) 61% (1252) 

Mean Age  22.83 (SD =
5.40) 

23.23 (SD =
6.07) 

Note. For gender and race, percentages do not add to 100 because respondents 
could choose more than one option. For sexual orientation, percentages do not 
add to 100 because of rounding. a Excluded from analyses due to small sample 
size. bCoded as sexual minority. 
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gender queer, American Indian/Alaska Native, and Native Hawaiian/ 
Pacific Islander groups were excluded from the final analyses due to 
small samples. 

2.2. Measures 

2.2.1. Mental health indicators 
Four items assessed various mental health indicators in the 2018 and 

2020 surveys. First, one item from the Centers for Disease Control and 
Prevention’s Behavioral Risk Factor Surveillance System (CDC, 2020) 
assessed how many days in the past 30 days participants felt that their 
mental health was not good (0 to 30). Second, participants rated their 
average level of stress in the past 30 days (1 = Not stressed at all to 10 =
Very Stressed). Third, stress management ability was assessed by an item 
that asked participants to rate their ability to manage their stress in the 
past 30 days (1 = Ineffective to 10 = Very effective). Finally, participants 
reported how many of the past seven days (0 to 7) they got enough sleep 
so they felt rested upon awakening. 

2.2.2. Pandemic-related stressors and difficulty social distancing 
In the 2020 survey, participants rated how frequently they experi-

enced 25 pandemic-related stressors within the past 7 days (1 = Never to 
5 = Always) using a measure developed for students (Frazier et al., 
2021). In an exploratory factor analysis in the original scale develop-
ment study, 20 of the items loaded above 0.40 on one of four factors. 
Stressor subscales created from these items assessed: 1) school-related 
stressors (5 items), 2) boredom/missing out (5 items), 3) negative 
emotions (6 items), and 4) COVID/health stressors (4 items; see Table 4 
for item list). The alpha coefficients for the four subscales ranged from 
0.70 to 0.83 in the scale development study and from 0.80 to. 86 in this 
sample. The correlations among these four subscales ranged from 0.47 to 
0.75 in this sample, all ps < 0.001. Finally, participants also rated how 
difficult social distancing was for them (1 = Very easy to 4 = Very 
difficult). This item correlated with the stressor subscales from 0.20 to 
0.47, all ps <0.001. 

2.3. Analysis Plan 

All analyses were done in SPSS Version 27. Data from the combined 
2018 and 2020 samples were analyzed to assess differences in mental 
health indicators between sociodemographic groups and whether those 
differences were greater during the pandemic than in data collected 
prior to the pandemic. Specifically, a multivariate analysis of variance 
(MANOVA) was conducted with poor mental health, stress, stress 
management ability, and sleep as the dependent variables and the five 
sociodemographic variables (gender, sexual orientation, race, disability, 
and international student status), student status (undergraduate vs. 
graduate student), and study year (2020 vs. 2018) as independent var-
iables. Campus (large vs. medium size) and age were examined as po-
tential covariates that could confound the relations between study year 
and mental health but were not included in models because differences 
between the 2018 and 2020 samples were small (Cramer’s V = 0.06 for 
campus, Cohen’s d = 0.07 for age). Interaction terms between the five 
sociodemographic variables and student status with study year were 
included to assess whether the relations between these variables and 
mental health differed between 2018 and 2020. We set alpha at p = .004 
(0.05/13) for the multivariate tests. To assess group differences in 
pandemic-related stressors in the 2020 sample, a MANOVA was con-
ducted with the four stressor factors and difficulties in social distancing 
as dependent variables, and the five sociodemographic variables and 
student status as independent variables using p = .01 (0.05/6). 

3. Results 

3.1. Preliminary Analyses 

Data diagnostics were conducted before data analysis. All dependent 
variables were considered normally distributed based on guidelines 
(Kim, 2013) for sample sizes greater than 300. No outliers were iden-
tified. Because Box’s M test for homogeneity of variance was significant 
for the MANOVA with the four mental health indicators, we used Pillai’s 
criterion to evaluate multivariate significance, as recommended by 
Tabachnick and Fidell (2019). Missing data were handled using listwise 
deletion in the MANOVAs (~22% in the combined 2018–2020 sample; 
~15% in 2020 sample). Results were similar in analyses using multiple 
imputation. 

Prior to MANOVA analyses, t-tests were conducted comparing 
mental health scores between the 2020 and 2018 samples (see Table 2). 
Students in 2020 reported more days of poor mental health, more stress, 
and lower stress management ability, but more days of adequate sleep, 
than students in 2018, with most effect sizes in the small to moderate 
range. 

3.2. Comparing 2018 and 2020 Mental Health Data 

In the MANOVA conducted with the 2018 and 2020 mental health 
data, the multivariate tests were significant for study year, F(4, 4187) =
8.96, p <0.001, Pillai’s trace = 0.008, partial η2 = 0.008; gender, F(4, 
4187) = 32.69, p <0.001, Pillai’s trace = 0.030, partial η2 = 0.030; 
sexual orientation, F(4, 4187) = 20.58, p < .001, Pillai’s trace = 0.019, 
partial η2 = 0.019; and disability, F(4, 4187) = 86.47, p < .001, Pillai’s 
trace = 0.076, partial η2 = 0.076, but not race, F(16, 16,760) = 1.20, p =
.261, Pillai’s trace = 0.005, partial η2 = 0.001, or international student 
status F(4, 4187) = 3.38, p = .009, Pillai’s trace = 0.003, partial η2 =

0.003. Undergraduate students also differed from graduate students, F 
(4, 4187) = 8.42, p < .001, Pillai’s trace = 0.008, partial η2 = 0.008. 
There were no significant interactions between the sociodemographic 
variables and study year for any mental health indicator (all ps > 0.004), 
except for disability status, F(4, 4187) = 4.97, p < .001, Pillai’s trace =
0.005, partial η2 = 0.005. 

Table 3 contains the univariate tests for the five variables with sig-
nificant multivariate tests with alpha set at p = .003 (0.05/20 signifi-
cance tests). The partial η2 effect sizes were interpreted using the 
following conventions: 0.01 = small, 0.06 = medium, 0.14 = large. 
Students in 2020 reported significantly poorer stress management 
ability and better sleep than students in 2018. Students who identified as 
women or as sexual minorities reported significantly more days of poor 
mental health, more stress and poorer stress management ability, with 
small effect sizes, but not poorer sleep. Undergraduates reported more 
days of poor mental health and poorer stress management than graduate 
students. Students with disabilities reported poorer mental health on all 
four measures with small to medium effect sizes. At the univariate level, 
the significant interaction between disability status and study year was 
only significant for sleep, F(1, 4190) = 12.90, p < .001, partial η2 =

0.003. Specifically, the improvement in sleep from 2018 to 2020 was 
greater for students without disabilities (d = 0.51) than for students with 
disabilities (d = 0.17). 

An additional analysis was conducted to explore the intersectional 
effects of gender, sexual orientation, and disability status (the variables 
most related to poorer mental health). Students who were male, het-
erosexual, and had no disabilities (n = 1392) reported the fewest days of 
poor mental health (M = 4.48, SD = 6.73), whereas students who were 
female, sexual minorities, and had at least one disability (n = 134) re-
ported the most days of poor mental health (M = 16.57, SD = 9.32), 
Cohen’s d = 1.49. See supplement for further information. 
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3.3. Pandemic-Related Stressors 

Table 4 provides descriptive statistics for the 25 pandemic stressor 
items. The highest rated items were missing seeing friends in person, 
feeling less motivated, and uncertainty related to COVID. With regard to 
the four factors, school stressors and bored/missing out had the highest 
means. The overall sample mean indicated moderate difficulty social 
distancing (M = 2.60, SD = 0.83). 

In the MANOVA examining whether students from various socio-
demographic groups differed in scores on the four stressor factors and 
difficulty social distancing, all six multivariate tests were significant: 
gender, F(5, 1618) = 13.64, p < . 001, Pillai’s trace = 0.040 partial η2 =

0.040; race, F(20, 6484) = 3.57, p < . 001, Pillai’s trace = 0.044, partial 
η2 = 0.011; sexual orientation, F(5, 1618) = 3.47, p = . 004, Pillai’s 
trace = 0.011, partial η2 = 0.011; international student status, F(5, 
1618) = 3.14, p < . 009, Pillai’s trace = 0.010, partial η2 = 0.010; 
disability, F(5, 1618) = 23.03, p < . 001, Pillai’s trace = 0.066, partial η2 

= 0.066; and student status, F(5, 1618) = 35.99, p<.001, Pillai’s trace =
0.100, partial η2 = 0.100. In the follow-up univariate tests (see Table 5), 
using p = .002 (0.05/30), women reported more stressors than men in 
all four stressor domains and more difficulty social distancing, with 
small effect sizes. Students with at least one disability reported more 
stressors than students without disabilities on all stressor domains but 
not on difficulty social distancing, and the effect sizes were small to 
medium. Undergraduate students reported more stressors than graduate 
students on all stressor domains except for COVID/health stressors and 
difficulty social distancing, with small to medium effect sizes. Students 
who identified as sexual minorities only reported more negative emo-
tions and the effect size was small. No significant differences were found 
between domestic and international student for any stressor factor. 
Finally, in follow-up tests comparing the five racial/ethnic groups, 
White students reported more difficulty social distancing than did Asian 
students. 

4. Discussion 

The aim of this study was to better understand how undergraduate 
and graduate students from different sociodemographic groups have 
been affected by the COVID-19 pandemic. Our study contributes to the 
literature by examining five sociodemographic variables, whether stu-
dents from any of the sociodemographic groups were disproportionately 
affected by the pandemic, and whether they reported different stressors 
during the pandemic. 

As hypothesized, students from some sociodemographic groups 
scored lower on various indicators of mental health than did others. The 
groups at greater risk were women (vs. men), sexual minorities (vs. 
heterosexuals), and students with (vs. without) disabilities. Findings 
regarding poorer mental health among these groups are consistent with 
other studies conducted during (Browning et al., 2021; Copeland et al., 
2021; Gratz et al., 2021; Hoyt et al., 2021; Wang et al., 2020) and prior 
to (Eisenberg et al 2013; Frazier et al., 2019; Oswalt & Wyatt, 2011) the 
pandemic. These differences may reflect that these groups, especially 
women students and students with disabilities, also tended to report 
more pandemic-related stressors. Students with disabilities appeared to 
be at particular risk in that the differences between students with and 

Table 2 
Correlations and descriptive statistics and for mental health variables.   

1 2 3 Overall mean 2018 Mean 2020 Mean t (df) Cohen’s d 

1. Days poor mental health    7.24 (SD=8.25) 6.28 (SD = 7.93) 8.86 (SD = 8.52)** 11.33 (1,5501) -0.32 
2. Stress .53**   6.00 (SD=2.05) 5.94 (SD = 2.05) 6.10 (SD = 2.05)* 2.78 (1,5500) -0.08 
3. Stress management ability -0.50** -0.53**  6.32 (SD=2.05) 6.50 (SD = 2.02) 6.01 (SD = 2.07)** 8.63 (1,5502) 0.24 
4. Days adequate sleep -0.25** * -0.32* .28** 3.66 (SD=1.97) 3.42 (SD = 1.91) 4.03 (SD = 2.00)** 11.02 (1,5279) -0.31 

Note. ** p < .001. * p<.01. Ns for 2018 range from 3250 to 3473. Ns for 2020 range from 2020 to 2043. SD = standard deviation. 

Table 3 
Follow-up univariate tests comparing mental health indicators between 2020 and 2018 samples.   

Mental health Stress Stress management ability Sleep  

F η2 F η2 F η2 F η2 

Study year 8.25 .002 .55 .000* 12.06* .003* 9.53* .002 
Gender 97.15* .023 91.14* .021 46.94* .011 2.65 .001 
Sexual orientation 77.96* .018 27.16* .006 31.78* .008 3.12 .001 
Disability 315.88* .070 122.99* .029 149.22* .034 64.74* .015 
Student status 14.90* .004 .45 .000 18.01* .004 7.45 .002 

Note. * p <. 003. df = 1,4190 for year, gender, sexual orientation, disability, and student status (undergraduate/vs. graduate). Bold indicates significant differences 
between groups. η2 

= partial eta square. 

Table 4 
Stressors in 2020 sample.   

Mean SD 

School stressors 3.26 1.02 
Less motivated 3.61 1.25 
Hard to do all online classes 3.48 1.26 
Worried about maintaining grades 3.20 1.44 
Balance school and other responsibilities 3.01 1.35 
Financial problems 2.96 1.36 

Bored/missing out 3.19 1.00 
Miss seeing friends in person 3.92 1.23 
Bored, cooped up, or antsy 3.42 1.29 
Lost out on school events 3.16 1.43 
Too much unscheduled time 2.81 1.38 
Difficulty adjusting to new living situation 2.55 1.29 

Negative emotions 2.90 0.98 
Concerned about future career path 3.44 1.41 
Stressed or overwhelmed 3.29 1.24 
Anxious or worried 3.15 1.29 
Sad or disappointed 2.93 1.26 
Lonely or isolated 2.72 1.34 
Interpersonal conflicts/problems 1.83 1.02 

COVID/health 3.04 0.99 
Uncertainty related to COVID 3.59 1.26 
Health of people I care about 3.10 1.30 
Number of deaths from COVID 3.05 1.32 
Worried about my own health 2.42 1.16 

Other   
Constant news about COVID 3.22 1.35 
Miss seeing romantic partners in person 3.00 1.70 
Miss seeing family in person 3.13 1.46 
Worried about discrimination (NF) 2.51 1.45 
Problem at/with my job 2.36 1.42 

Note. N = 2067. Items in bold have the highest means. 
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without disabilities were larger than the differences between other 
sociodemographic groups (e.g., men vs. women). Poorer mental health 
among women, sexual minorities, and students with disabilities likely 
has many contributors, including that all three groups are more likely to 
experience sexual violence (International Society for Traumatic Stress 
Studies, Sexual Violence Briefing Paper Work Group, 2018), prejudice 
and discrimination (Dammeyer & Chapman, 2018; Meyer, 2003; Sta-
marski & Hing, 2015), and microaggressions (Blithe & Elliott, 2020; 
Kattari, 2020; Robinson & Rubin, 2016). Finally, students with all three 
sociodemographic characteristics (i.e., sexual minority women with at 
least one disability) reported many more days of poor mental health 
than did students without any of those characteristics, consistent with 
previous studies showing that college students with more than one of 
these characteristics (e.g., female and sexual minority) are at greater risk 
for poorer mental health (Silva et al., 2015). 

In addition, undergraduates reported more days of poor mental 
health and lower stress management ability than did graduate students. 
This finding is consistent with previous studies showing that un-
dergraduates reported poorer mental health than graduate students 
before (Eisenberg et al., 2013) and during (Wang et al. 2020) the 
pandemic. Undergraduate students also reported more school stressors, 
stressors related to being bored and missing out, and negative emotions 
than did graduate students. This is consistent with the finding prior to 
the pandemic that undergraduate students reported more stressors (e.g., 
family problems, academics) than did graduate students (Wyatt & 
Oswalt., 2013). 

Although students from some groups (i.e., females, sexual minorities, 
students with disabilities, undergraduates) reported poorer mental 
health, they did not appear to be disproportionately affected by the 
pandemic in that differences between groups were not larger in data 
collected during the pandemic than in data collected in 2018. The only 
exception was that there was a greater improvement in sleep from 2018 
to 2020 for students without disabilities than for those with disabilities. 
The lack of disproportionate effects is consistent with previous studies 
that did not find significant interactions between gender (Copeland 
et al., 2021) and race (Charles et al., 2021; Copeland et al., 2021) and 
year of data collection. This lack of difference also is consistent with a 
meta-analysis of longitudinal cohort studies comparing the mental 
health of the general population before versus during the pandemic 
which found no evidence of gender differences in change in mental 
health symptoms (Robinson et al., 2022). 

Students reported poorer mental health in some domains in 2020 
than did students in 2018 (e.g., more days of poor mental health), 
consistent with other studies that used similar designs (Charles et al., 
2021), but also reported better sleep. After sociodemographic variables 
and student status were taken into account, differences in stress man-
agement ability and sleep remained significant, with students reporting 
poorer stress management abilities and better sleep in 2020 than in 2018. 
When asked retrospectively about changes in sleep from before to during 
the pandemic, the majority of US college students in another study re-
ported disruptions in sleep patterns, some of which were positive and 
some of which were negative (Son et al., 2020), and another sample 

reported better sleep as a benefit of the pandemic (Frazier et al., 2021). 
It is not clear why there were larger differences between 2018 and 2020 
in perceived stress management ability than in perceived stress although 
it may be related to the unprecedented nature of the stressors associated 
with the pandemic. 

There were few differences across racial groups in mental health, 
other than that Asian students reported less difficulty social distancing 
than did White students. Although we had anticipated that racial/ethnic 
minorities might report more distress than White students, our findings 
are consistent with others that have found no differences in mental 
health among different racial groups during the pandemic (Kecojevic 
et al., 2020; Trammell et al., 2021). There also were no differences be-
tween international and domestic students in any aspect of mental 
health or any stressor factors, consistent with some studies conducted 
prior to the pandemic (Mitchell et al., 2007). 

Several limitations of this study need to be acknowledged. First, the 
pandemic and pre-pandemic data were not collected from the same 
students. Truly prospective studies allow stronger conclusions to be 
made regarding changes over time. Second, due to very small samples, 
transgender and gender queer students were not included in the ana-
lyses. We also combined specific sexual minority groups (e.g., gay, 
bisexual) together to increase the overall size of the sexual minority 
sample for analysis purposes. We also did not include some racial groups 
(e.g., American Indian/Alaska Native) due to small sample sizes and 
some samples that were included were relatively small (i.e., Black stu-
dents). Future studies should recruit and examine mental health among 
minoritized sociodemographic groups and students with intersecting 
identities (e.g., sexual minority students with disabilities). Relatedly, the 
list of pandemic-related stressors used in this study was developed based 
on qualitative responses from a general sample of undergraduate stu-
dents and may not reflect the stressors experienced by specific socio-
demographic groups, especially those from groups who may be 
marginalized in US society (e.g., sexual minorities). To improve un-
derstanding of the experiences of students from different sociodemo-
graphic groups, future research should gather information from these 
groups and develop stressor lists specific to them. Finally, indicators of 
mental health were assessed with one item measures, which may not 
adequately represent the constructs of interest. 

Despite these limitations, these findings have implications for 
campus leaders and health care professionals to help improve student 
mental health during and after the pandemic. First, students from some 
groups (i.e., females, sexual minorities, with disabilities, un-
dergraduates) reported lower scores on mental health indicators before 
and during the pandemic. Importantly, these sociodemographic vari-
ables and student status were more strongly related to mental health 
than whether or not the data were collected during the pandemic. More 
prevention and intervention resources should be directed to students 
from these groups to meet their mental health needs. Second, previous 
studies have shown that poorer mental health is associated with greater 
risk of getting sick if exposed to a virus (Cohen, 2021) and poorer im-
mune system response to vaccines (Madison et al., 2021). As a result, 
ongoing attention to student mental health remains vitally important. 

Table 5 
Follow-up univariate tests for stressors and difficulty social distancing in 2020 sample.   

School stressors Bored/missing out Negative emotions COVID/health Difficulty social distancing  

F η2 F η2 F η2 F η2 F η2 

Gender 16.18* 010 28.38* .017 51.66* .031 42.74* .026 12.44* .008 
Race 1.95 .005 2.19 .005 .40 .001 1.81 .004 9.84* .024 
Sexual orientation 8.41 .005 3.68 .002 16.27* .01 6.07 .004 .33 .000 
International 7.75 .005 2.50 .002 1.22 .001 .49 .000 .01 .000 
Disability 62.16* .037 11.05* .007 95.87* .056 22.69* .014 1.20 .001 
Student status 74.09* .044 90.27* .053 20.07* .012 .45 .000 6.35 .004 

Note. * p<.002. df = 1, 1458 for gender, sexual orientation, international, disability, and student status. df = 4, 1458 for race. Bold indicates significant difference 
between groups. η2 = partial eta squared. 
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