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ABSTRACT
Objective  This survey study is designed to understand 
the impact of the COVID-19 pandemic on stress among 
specific subpopulations of college students.
Design, settings and participants  An online 
questionnaire was sent to the students from University of 
Nevada, Las Vegas, between October 2020 and December 
to assess the psychological impact of COVID-19. A total 
of 2091 respondents signed the consent form online and 
their responses were collected.
Main outcome measures  Measures of psychological 
stress, as prescribed by the Perceived Stress Scale (PSS-
10). An explanatory factor analysis was carried out on the 
PSS-10 results. We subsequently analysed each factor 
using stepwise linear regression that focused on various 
sociodemographic groups.
Results  A two-factor model was obtained using the 
explanatory factor analysis. After comparing with the past 
studies that investigated the factor structure of the PSS-
10 scale, we identified these two factors as ‘anxiety’ and 
‘irritability’. The subsequent stepwise linear regression 
analysis suggested that gender and age (p<0.01) are 
significantly associated with both factors. However, the 
ethnicities of students are not significantly associated with 
both factors.
Conclusions  To our knowledge, this is the first study that 
assessed the perceived stress of university students in the 
USA during the COVID-19 pandemic. Through exploratory 
factor analysis, we showed that the PSS-10 scale could 
be summarised as a two-factor structure. A stepwise 
regression approach was used, and we found both of the 
factors are significantly associated with the gender of the 
participants. However, we found no significant association 
between both factors and ethnicity. Our findings will help 
identify students with a higher risk for stress and mental 
health issues in pandemics and future crises.

INTRODUCTION
The USA has reported more than 500 000 
deaths due to the COVID-19 pandemic, 
with over 49 million total reported cases of 
COVID-19 as of December 2021.1 Studies have 
shown a significant effect on students’ mental 
health, including anxiety and depression, 
resulting from the onset of the COVID-19 
pandemic.2–4 Due to the transition to online 
models of instruction, many university 
campuses have closed, and resident students 

are forced to live away from campus.5 Further-
more, the unexpected shift from in-person 
classes to online instruction has proven diffi-
cult for students who do not have free or 
easy access to digital resources.5 In addition, 
increased levels of anxiety and depression 
have been more prevalently observed within 
specific ethnic communities and have been 
especially difficult for women and for those 
of Chinese descent.6–8

Many survey results have been collected and 
analysed regarding the impact of COVID-19 
on mental health; however, those have been 
mainly limited to studies in low-income and 
middle-income countries.9 In most of the 
studies focusing on college students within 
the USA, anxiety and depression were 
measured using Patient Health Questionnaire 
Depression scale and the Generalised Anxiety 
Disorder scale.3 10 11 Some have also included 
deeper analyses regarding the impact of 
race and ethnicity with respect to increased 
levels of stress, anxiety and depression.12 On 
the other hand, very few studies investigated 
the mental health of female college students 
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	⇒ This is the first study that assessed the perceived 
stress of university students with Perceived Stress 
Scale (PSS-10) scale in the USA during the COVID-19 
pandemic.

	⇒ This study was conducted at one of the most diverse 
campuses in the USA.

	⇒ This study investigated the possible sociodemo-
graphic variables that may affect university stu-
dents’ perceived stress, through both univariate 
analysis and linear regression.

	⇒ The fact that only the participants who completed 
the PSS-10 scale were included in the quantitative 
analysis in this study leads to potential selection 
bias.

	⇒ The proportions of African American students and 
Pacific Islander students are low within the sur-
vey sample compared with the demographics of 
University of Nevada, Las Vegas, which may lead to 
potential volunteer bias.
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Table 1  Demographic information

Variable name Sample size (n=1699%) Percentages

Age

 � 18–24 1151 67.7

 � 25–34 371 21.8

 � 35 and over 157 9.2

Gender

 � Male 515 30.3

 � Female 1152 67.8

 � Other 32 1.9

Marital Status

 � Married 205 12.1

 � Widowed 3 0.2

 � Divorced 27 1.6

 � Separated 12 0.7

 � Partnered 209 12.3

 � Single 1226 72.2

 � Other 17 1.0

Ethnicity

 � American Indian/Native Alaskan 16 0.9

 � Asian/Asian American 341 20.1

 � Black/African American 96 5.7

 � Hispanic/Latino/a/x 403 23.7

 � MENA/Arabic Origin 25 1.5

 � Pacific Islanders/Native Hawaiian 32 1.9

 � White/Caucasian 650 38.3

 � Biracial/Multiracial 115 6.8

 � Other 21 1.2

Class standing

 � 1st year undergraduate 285 16.8

 � 2nd year undergraduate 270 15.9

 � 3rd year undergraduate 317 18.7

 � 4th year undergraduate 273 16.1

 � 5th year or more undergraduate 158 9.3

 � Master’s 174 10.2

 � Doctorate 190 11.2

 � Not seeking a degree 8 0.5

 � Other 24 1.4

Employment status

 � Full time 316 18.6

 � Part time 595 35.0

 � Unemployed 520 30.6

 � Laid off due to COVID-19 178 10.5

 � Retired 10 0.6

 � Not working due to disability 13 0.8

 � Other 67 3.9

Financial situation Compared with pre-COVID-19

 � A lot more stressful 626 36.8

Continued
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during the pandemic.13 14 Moreover, we discovered that 
there had been only one study that was conducted for the 
University of Nevada, Las Vegas (UNLV) student popula-
tion, which is considered the most diverse student body in 
the USA.15 However, that study only considered changes 
in depression and physical activity, whereas our work 
focuses directly on stress.

The objective of this study was to conduct a survey-
based assessment of stress among college students at 
UNLV16 during the COVID-19 pandemic. We measured 
college students’ stress levels using the Perceived Stress 
Scale (PSS-10). We sought to identify severity levels of 
stress related to COVID-19, validate the factors under 
the PPS-10, and examine the relationships between those 
factors and the demographic variables (gender, age, 
financial situation, marital status, class standing, employ-
ment status and ethnicity).

METHODS
Recruitment of the participants
The participants of this study were students at UNLV 
during 2020 fall semester. A major aim of the study is 
to give the students an opportunity to express their 
own feelings against a global pandemic like COVID-19. 
Student email addresses were requested by the principal 
investigator of this study, using the inclusion criteria of 
currently enrolled UNLV students, age 18 and older, 
including undergraduate, graduate, professional and/
or non-degree seeking students provided from the Regis-
trar’s Office at UNLV. A recruitment email was sent to 
each qualifying participant, with a link generated by the 
Qualtrics online survey platform, to invite them to partic-
ipate voluntarily in the study. Informed consent was indi-
cated once the willing participants clicked the survey link 
in the recruitment email. Only consenting participants 
were directed to respond to the survey. The online survey 
was completely open during all the steps of this study, and 
we made the student aware of the possible time taken to 
finish the survey via the Qualtrics online survey platform.

Measures
PSS-10 was used to measure perceived stress. PSS-10 
includes 10 questions and the participants of this study 
choose their degree of agreement (4=very often; 3=fairly 
often; 2=sometimes; 1=almost never; 0=never).17 The 
scale items measure stress and the ability to cope with 

the stress. The range of the PSS-10 scale is 0–40. A 
higher PSS-10 score indicates a higher level of stress. We 
provided the PSS-10 scale as one of online supplemental 
file 1. Since the PSS-10 scale is not a diagnostic tool, there 
is no prespecified threshold to classify the stress level. 
However, several previous studies used PSS-10 scores of 
0–13, 14–26 and 27–40 to categorise low, moderate and 
high-stress levels correspondingly.18–21 A previous study 
showed that PSS-10 has good reliability measures among 
college students.22 Demographic information was also 
collected, including gender, age, ethnicity, class standing 
(ie, undergraduate (first year, second year, third year, 
fourth year, fifth year or more), graduate (mMaster’s, 
doctorate) or non-degree seeking), marital status (ie, 
married, widowed, divorced, separated, partnered, single 
or other) and financial situation.

Statistical analyses
The data were downloaded from the Qualtrics online 
survey platform. Statistical analysis was conducted using R 
statistical software. Univariate analysis of students’ stress 
from the COVID-19 pandemic was done on the responses 
from the participants who completed all 10 questions 
from PSS-10. The Kruskal-Wallis test and the one-way 
ANOVA F-test were used to assess the relationship between 
the student’s stress and the demographic variables. 
Furthermore, a factor analysis using the principal axis 
and the varimax rotation methods was conducted on the 
responses. The Kaiser-Meyer-Olkin (KMO) and Bartlett’s 
tests were used to check for factorisation and validate vari-
ance homogeneity. Based on the previous factor analysis 
on PSS-10,22 23 we extracted the factors correspondingly 
in our exploratory factor analysis. Stepwise linear regres-
sion using Akaike information criterion was applied to 
assess the association between demographic variables and 
the factors extracted in the factor analysis stage.

Patient and public involvement
Patients or the public were not involved in this research 
study’s design, conduct or dissemination.

RESULTS
Sample demographics
A total of 2091 responses were collected via Qualtrics. 
After removing the responses which did not complete 
all 10 questions from PSS-10, 1699 responses remained 

Variable name Sample size (n=1699%) Percentages

 � Somewhat more stressful 601 35.4

 � No change 392 23.1

 � Somewhat less stressful 49 2.9

 � A lot less stressful 31 1.8

MENA, Middle Eastern or Northern African.

Table 1  Continued
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for analysis. Among these 1699 students, 1152 (67.8%) 
were females. The sample includes both undergrad-
uate (n=1303, 76.7%) and graduate students (n=364, 
22.4%). 38.3% of the students (n=650) identified 
themselves as ‘white/Caucasian’, 23.7% (n=403) were 
‘Hispanic/Latino’, 20.1% were (n=341) are ‘Asian/
Asian American’, 6.8% (n=115) classified themselves 
as ‘biracial/multiracial’, 5.7% (n=96) were ‘black/
African American’. In addition, 1.9% (n=32) identi-
fied themselves as Pacific Islanders/Native Hawaiian, 
1.5% identified themselves as ‘Middle Eastern or 
Northern African (MENA)/Arabic Origin’ and 0.9% 
(n=16) identified themselves as ‘merican Indian/
Native Alaska’n. Age, gender, marital status, ethnicity, 
class standing, employment status and financial situa-
tion are summarised in table 1.

Descriptive statistics
For all the participants who completed PSS-10, the 
average PSS score was 21.55. 83.9% of these partici-
pants perceived moderate to severe stress. The mean 
PSS scores for different groups are listed in table  2. 
The female participants had a mean PSS score of 
22.20, while the male participants had a mean PSS 
score of 19.7. The mean PSS score of the participants 
who reported their gender as ‘other’ was 27.4. Among 

all the age groups, the participants between 18 and 24 
had the highest PSS score at 22.2, while the partici-
pants 35 years or over had the lowest PSS score at 18.8. 
Among all the ethnic groups, the African American/
black participants had the lowest mean PSS score, 
at 20.3, and the MENA/Arabic origin participants 
had the highest mean PSS score, at 22.3. Among all 
the class standings, the undergraduate participants 
generally had higher mean PSS scores (freshmen: 
20.7; sophomore: 22.5; junior: 22.9; senior: 22.3; 5th 
year or more: 22.5) compared with all other students 
(master’s: 19.6; Ph.D.: 19.5; non-degree seeking: 
19.4). The participants who identified themselves as 
‘a lot more stressful’ in financial situations during 
COVID-19 had the highest mean PSS score, at 24.7. In 
contrast, the participants who identified themselves 
as ‘a lot less stressful’ in financial situations had the 
lowest mean PSS score, at 17.1. For the employment 
status, the retired participants had the lowest mean 
PSS score, at 16.6, and the participants who were not 
working due to disability had the highest mean PSS 
score, at 26.5. The participants who lost their jobs due 
to COVID-19 also had a high mean PSS score, at 23.9. 
The married students had the lowest mean PSS score, 
19.0, while the separated students had the highest 
mean PSS score, 26.4.

Table 3  Factor analysis summary with rotated component matrix*

Factor 1 (irritability) Factor 2 (anxiety) Communalities Diagonal of anti-image matrix

PSS_4 0.727 0.199 0.569 0.633

PSS_5 0.568 0.419 0.498 0.567

PSS_7 0.491 0.414 0.412 0.634

PSS_8 0.555 0.524 0.583 0.507

PSS_9 0.155 0.468 0.243 0.567

*Varimax rotation with principal axis factoring was used. The objects with corresponding diagonal elements >0.5 in the anti-image matrix were 
kept.
PSS, Perceived Stress Scale.

Figure 1  Mean factor scores for UNLV students (n=1699) by 
gender. Means and SEs are presented. UNLV, University of 
Nevada, Las Vegas.

Figure 2  Mean factor scores for UNLV students (n=1699) 
by financial status. Means and SEs are presented. UNLV, 
University of Nevada, Las Vegas.
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Univariate analysis
The relationship between students’ stress and the demo-
graphic variables is also presented in table  2. The PSS 
scores for the students were calculated following the 
instructions from the PSS-10 scale.17 For both of the 
statistical tests, variables including age (p<0.01), gender 
(p<0.01), marital status (p<0.01), employment status 
(p<0.01), class standing (p<0.01) and financial situa-
tion (p<0.01) demonstrated significant effects on stress 
(table  2). However, ethnicity did not significantly influ-
ence students’ stress (table 2).

Factor analysis
An initial factor analysis was performed on all ten measures 
from the PSS-10. The KMO value of 0.90 justified that the 
sample was factorable. Bartlett’s test was performed to 
confirm the homogeneity of variance (χ2(45) = 8276.4, 
p<0.01). We obtained the anti-image correlation matrix 
to determine if any 10 items should be dropped. There 
were five items within the anti-image correlation matrix 
with the corresponding diagonal elements <0.5 (Q1, Q2, 
Q3, Q6, Q10). These items were not included in the final 
step of factor analysis.

The final step of the factor analysis was conducted 
using five items (Q4, Q5, Q7, Q8, Q9). KMO value of 

0.81 indicates the sample was factorable, and Bartlett’s 
test provided significant evidence for homogeneity of 
variance (χ2(10) = 2215.8, p<0.001). Communalities were 
above 0.40 except for Q9. However, we did not drop the 
item since it still has a communality over 0.2. We found it 
necessary to keep it in the next step of the factor analysis 
in order to more accurately interpret the model.

We extracted two factors after we inspected the scree 
plot (online supplemental figure 1). The two factors corre-
spondingly explained 52.7% and 17.5% of the total vari-
ance. The cumulative percentage of variance explained 
by these two factors was 70.2%. The rotated component 
matrix and the communalities for five measures are 
provided in table 3. After comparing the factor analysis 
result with the past literature on PSS-10,23 24 we named the 
first-factor ‘Irritability’ and the second factor ‘anxiety’. 
The factor ‘anxiety’ contained only one item. However, 
we kept it because this factor provided a different aspect 
on perceived stress when compared with the factor of 
‘irritability’.

We constructed the bar plots of mean factor scores 
with respect to different categories within demographic 
variables. Figure 1 shows that the students who identified 
their gender as ‘other’ have higher irritability and anxiety 
scores compared with the male and female students. 
The students in a much more stressful financial situa-
tion during COVID-19 also have higher irritability and 
anxiety scores compared with other students (figure 2). 
The students of Middle East Origin experienced higher 
irritability scores compared with other students, and 
the African American students had lower anxiety scores 
compared with other students (figure  3). The plots of 
mean factor scores with respect to class standing are 
provided in (online supplemental figures 2 & 3).

Stepwise linear regression
The factor scores for all participants who completed 
PSS-10 were computed using a regression method. 
Stepwise linear regression with demographic variables 
(gender, age, financial situation, marital status, class 
standing, employment status and ethnicity) as predictors 
was performed for two factors. Since most of the demo-
graphic variables are categorical, we created the dummy 
variables correspondingly.

Table 4  Results of stepwise linear regression on ‘irritability’ with categorical predictors

Response Predictor(s) β T P value

Irritability Gender: Male −0.46 −3.39 <0.01

Base level: gender=other;
Age=35 or over;
Financial status=no change;

Gender: Female −0.41 −3.10 <0.01

Age: 18–24 0.32 4.74 <0.01

Age: 25–34 0.27 3.89 <0.01

Financial Status: a lot more stressful 0.39 7.92 <0.01

Financial Status: somehow more stressful 0.14 2.81 <0.01

Financial Status: somehow less stressful −0.01 −0.08 0.94

Financial Status: a lot less stressful 0.004 0.03 0.97

Figure 3  Mean factor scores for UNLV students (n=1699) by 
ethnicities. Means and SEs are presented. UNLV, University 
of Nevada, Las Vegas.

https://dx.doi.org/10.1136/bmjopen-2022-061719
https://dx.doi.org/10.1136/bmjopen-2022-061719
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Both male (β=−0.46, p<0.01) and female (β=−0.41, 
p<0.01) were highly associated with higher irritability 
(table  4). The students aged between 18 and 24 years 
old (β=0.32, p<0.01) and students aged between 25 and 
34 years old (β=0.27, p<0.01) were also associated with 
higher irritability (table 4). In addition, the students with 
a lot more stressful (β=0.39, p<0.01) and somehow more 
stressful financial status (β=0.14, p<0.01) are significantly 
associated with higher irritability. Ethnicities, employ-
ment status and marital status of students were not found 
to be significantly associated with the factor ‘irritability’ 
(table 4).

Both male (β=−0.42, p<0.01) and female (β=−0.32, 
p<0.01) findings predicted anxiety (table  5). While all 
other predictors were held as constants, females were 
associated with higher anxiety than males. Similar to the 
analysis on factor 1 (‘irritability’), the base level ‘other’ 
was associated with higher anxiety in comparison to the 
other two groups (ie, male and female). Stressful finan-
cial situations were associated with higher anxiety (‘a lot 
more stressful’: β=0.47, p<0.01; ‘somewhat more stressful’: 
β=0.18, p<0.01) (table 5). In addition, the students aged 
between 18 and 24 years old (β=0.15, p<0.01) were also 
associated with higher anxiety (table  5) compared with 
the students aged 35 or over. Ethnicities, employment 
status and students’ marital status were not found to be 
significantly associated with the factor ‘anxiety’ (table 5).

DISCUSSION
This study investigated how the COVID-19 pandemic 
has impacted the psychological status of college students 
and what demographic variables possibly contribute to 
such impacts. The factor analysis resulted in two factors: 
Anxiety and Irritability. The two-factor model is consis-
tent with what was found by Wu and Amtmann.24 Further-
more, our stepwise regression on both factors revealed 
key risk factors for the prevalence of irritability and 
anxiety. Variables such as gender and financial situation 
demonstrated significant association with both factors in 
the analyses, while other variables were surprisingly insig-
nificant such as ethnicity.

For the first factor, ‘rritability’, students who identified 
themselves as ‘other’ gender scored significantly higher in 

this factor than those who identified themselves as either 
male or female. This finding is reasonable since LGBTQ 
young persons might experience unique mental health 
problems compared with other gender groups during 
the COVID-19 pandemic.25 However, female students are 
more likely to be irritable than male students in our study, 
which is consistent with the finding of Hou.7 Students 
who experience more stress financially are also associated 
with higher irritability. Among all the ethnic groups, the 
students with Middle East origin demonstrated higher 
irritability during the COVID-19 pandemic than other 
ethnicities. However, as the stepwise linear regression 
suggests, the ethnicity of college students does not show 
up as a significant predictor of irritability. Our results 
also suggested that Ph.D. students and master’s students 
have lower irritability levels than others. This result might 
be surprising since master’s students and Ph.D. students 
generally experience much pressure due to their course-
work or research. However, due to their long-term experi-
ence coping with stress during their academic career, they 
might have developed an excellent ability to deal with 
stress under unexpected circumstances such as COVID-
19. The students who were laid off during COVID-19 and 
those who could not work due to disability generally have 
higher irritability than other groups, which is expected 
since unemployment due to COVID-19 led to mental 
health issues, as a previous study suggested.26

The second factor, ‘anxiety’, is associated with stressful 
financial status and gender, based on our stepwise regres-
sion analysis. Again, the students who identified them-
selves as ‘other’ gender had significantly higher anxiety 
levels than males or females. Among all the ethnicities, 
the Hispanic-origin students had the highest level of 
anxiety. However, our stepwise linear regression suggests 
that students’ ethnicities are not significant predictors of 
anxiety. The widowed and separated students had higher 
anxiety levels than other students, which is expected 
since the loss of support from a loved one might reduce 
their ability to cope with stress. This result is also partially 
consistent with the finding of Nkire et al27

The factor analysis and stepwise linear regression 
confirm some observations found in the existing litera-
ture, such as the correlation of gender with anxiety and 

Table 5  Results of stepwise linear regression on ‘anxiety’ with categorical predictors

Response Predictor(s) β T P value

Anxiety Gender: Male −0.42 −3.67 <0.01

Base level: gender=other;
Age=35 or over;
Financial status=no change;

Gender: Female −0.32 −2.93 <0.01

Age: 18–24 0.15 2.98 <0.01

Age: 25–34 0.09 1.56 0.12

Financial Status: a lot more stressful 0.47 11.43 <0.01

Financial Status: somehow more stressful 0.18 4,29 <0.01

Financial Status: somehow less stressful 0.13 1.32 0.19

Financial Status: a lot less stressful 0.06 0.49 0.63
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stress due to COVID-19. Interestingly, in contrast to what 
has been suggested by some researchers,6 12 our results 
show that ethnicity seems not to be a significant risk factor 
in either irritability or anxiety. We speculate that the ethni-
cally diverse UNLV student body and the overall social 
atmosphere that characterises the university environment 
lead to less discrimination. Hence, ethnicity is considered 
insignificant in predicting stress. We recommend that 
the university administration focuses on mental health 
policies that protect women and students who identify as 
other genders. We hope that this study raises awareness of 
all students’ growing mental health needs, with a priority 
to females, especially for students who identify as other 
genders. Furthermore, efforts should be made to provide 
low-cost mental health services for all students, particu-
larly those who have lost their jobs and are in stressful 
financial situations due to the ongoing pandemic.

We realise that our survey study has several limitations. 
Although this study has a relatively large sample size 
with participants from diverse backgrounds, the study’s 
response rate is relatively low. In addition, compared with 
the student demographics data provided by UNLV during 
the 2020 fall semester, African Americans and Pacific 
Islanders have a lower proportion within our sample. 
This result indicates that African American and Pacific 
Islander students were under-represented in our sample, 
leading to potential volunteer bias. In addition, we only 
included the responses that fully completed the PSS-10 
scales, which might lead to potential selection bias. Since 
most of the responses that did not complete the PSS-10 
scales also did not complete the demographic questions, 
we could not check the differences between sample 
compositions of the responses that completed the PSS-10 
scale and those that did not complete the PSS-10 scale.

CONCLUSION
To our knowledge, this is the first study that assessed 
the perceived stress of university students in the USA 
during the COVID-19 pandemic. We first investigated 
the relationship between each demographic variable and 
perceived stress. Variables such as age, gender, marital 
status, employment status, financial status and class 
standings are significantly associated with the perceived 
stress scores in our univariate analysis. Through explor-
atory factor analysis, we demonstrated that the PSS-10 
scale could be summarised as a two-factor structure. After 
referring to previous studies, we identified two factors: 
‘irritability’ and ‘anxiety’, respectively. A stepwise regres-
sion analysis found that both factors are significantly 
associated with the gender of the participants and their 
financial status. However, no significant association was 
observed between both factors and ethnicity. This finding 
is consistent with the plot of mean factor scores for the 
ethnic groups. In summary, our findings will help identify 
students with increased risk for stress and mental health 
issues in pandemics of the Omicron variant and future 
crises.
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