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ABSTRACT 

Purpose: This study aimed to determine the extent to which anxiety and depression were associated 
with sleep quality in college students, and if there were gender differences in the three variables. 

Methods: The participants were 1292 college students (Meanage=21.5 years, SD=2.6 years); 67.4% 
female, 30.9% male). Participants completed a survey including the Generalized Anxiety Disorder 
Scale (GAD-7), the Patient Health Questionnaire (PHQ-9), and the Sleep Assessment Questionnaire. 

Results: The results indicated that higher anxiety and depression significantly predicted lower sleep 
quality (F=161.23, p=.000), accounting for 35.3% of the total variance. Further, the poor sleep 
quality group scored significantly higher in anxiety (F=117.59, p=.000) and depression (F=188.72, 
p=.000) while controlling for gender. Concerning gender differences, female participants scored 
significantly higher than the male participants in anxiety (t=-8.57, df= 787.83, p=.000), depression 
(t=-6.78, df=784.9, p=.000) and poor sleep quality (t=-7.23, df= 775.92, p=.000). 
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Conclusions: College students with higher levels of anxiety and depression symptoms had lower 
levels of sleep quality compared to students with lower levels of these symptoms. Females showed 
significantly higher depression and anxiety levels, and lower sleep quality than males. This study is 
one of the first to explore US college student depression, anxiety, and sleep quality relationships 
during a pandemic. 
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INTRODUCTION 

Recently, there has been a great emphasis on identifying and treating mental 
health issues, with certain subsets of the United States (US) population experiencing 
higher rates and severity of conditions such as depression and anxiety. In particular, 
attention has been turned toward the college student population to better determine 
prevalence of mental health disorder, successful treatment options, and treatment 
accessibility (Eisenberg, et al., 2007; Pedrelli, et al., 2015). A recent study surveyed 
the state of US college student mental health and showed around 31% of the 
participating students experienced persistent symptoms of depression, such as 
sadness (Toscos, et al., 2018). A review comparing college student mental health 
status from 2007 to 2018 found that the depression rate has increased, with 41.1% 
and 21.1% of the total 788,235 students surveyed displaying moderate and severe 
depressive symptoms, respectively (Duffy, et al., 2019). The same review discovered 
that the anxiety symptom rate in 2018 was 34.4% and 11.7% respectively for 
moderate and severe anxiety classification (Duffy, et al., 2019). 

It has been well-documented that mental health conditions, such as 
depression and anxiety, are correlated with decreased quality of sleep (Alkhatatbeh, 
et al., 2020; Breslau et al., 1996; Fang, et al., 2019; Franzen & Buysse, 2008; 
Horváth et al., 2016; Nutt et al., 2008; Oh, et al., 2019). Research has shown that 
traits of poor sleep quality, like insomnia, are symptoms of both anxiety and 
depression in adult populations (Mayers, et al., 2009; Ramsawh, et al., 2009), young 
adult populations (Breslau et al., 1996), and adolescents (Ramsawh, et al., 2009), in 
turn, reducing overall quality of life (Ramsawh, et al., 2009). 

With the onset of the Coronavirus pandemic, many people have had to make 
drastic accommodations in their social and physical activities to follow government 
restrictions and safety protocols. Overall, young adults have been found to be 
receptive and adherent to protocols (Ravert, et al., 2021). The impact that these 
restrictions has had on quality of life has been explored in countries such as Italy. A 
study by (Marelli, et al.,2021) examined the impact of the Italian-implemented 
March-to-May lockdown on sleep and psychological distress. The results showed 
that the students had experienced worsened sleep quality at the end of the lockdown. 
Of these participants, 40% reported experiencing insomnia symptoms by May, up 
from 24% in March. They also experienced high rates of depression and anxiety 
post-lockdown, at 27.8% and 34.3% respectively (Marelli, et al., 2021). The 
researchers suggested that the increase in stress experienced by students during the 
Coronavirus pandemic had negatively affected their sleep quality and mental health. 

Other nations have also investigated college students’ mental health and 
sleep quality during the current pandemic. A recent cross-sectional study by (Xie, et 
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al. 2021). examined the prevalence of depressive symptoms, poor diet, and poor 
sleep quality in medical students at Kunming Medical University in China in the 
beginnings of the Coronavirus pandemic. They found an increase in depression and 
poor sleep quality in the total sample, with a higher rate of depression found in males 
compared to females (Xie, et al., 2021). In similar study on Chinese college students, 
results indicated that students had high levels of anxiety and increased sleep issues 
(Wang, et al., 2020). 

With the changes in public health regulations and in lifestyle being so 
recent, few studies have explored the influence of the coronavirus pandemic on 
mental health and sleep quality. Additionally, very few studies have examined the 
influence of mid-pandemic anxiety or depression on sleep quality in a US college 
student population, making it necessary to investigate this relationship further. Thus, 
the purpose of the study is twofold: (a) determining mid-pandemic depression and 
anxiety levels, and sleep quality in college students, and any gender differences in 
these variables; (b) examining the extent to which anxiety and depressive symptoms 
are associated with sleep quality in college students, and any gender differences in 
this relationship. Based on previous research findings, it was hypothesized that the 
anxiety and depression levels amongst college students would be relatively high, and 
that sleep quality would be relatively low due to increased stress associated with the 
pandemic. Concerning the associations between anxiety and depression symptoms 
and sleep quality, it was hypothesized that these variables would show a direct 
association, as has been found in previous studies (Alkhatatbeh, et al., 2020; Breslau, 
et al., 1996; Fang, et al., 2019; Franzen & Buysse, 2008; Horváth, et al., 2016; Nutt, 
et al., 2008; Oh, et al., 2019). Based on previous findings, it was expected that 
female students would display higher rates of depression, anxiety, and poor sleep 
quality relative to male students (Duffy, et al., 2019; Toscos, et al., 2018). Through 
understanding the current state of college student mental health and sleep quality, the 
impact of a pandemic-specific environment on quality of life can be established. 

METHODS 

Research Participants and Setting 

A total of 1292 undergraduate and graduate students (67.4% female, 30.9% 
male, 1.7% gender not specified) from a large public Midwestern university 
voluntarily participated in this study. The mean age was 21.5 (SD=2.6 years) and 
68% were undergraduate students. The summary of demographic information is 
displayed in Table 1. Participants were recruited through the University’s targeted 
email response system, the university’s Canvas Learning Management Platform, 
undergraduate and graduate bulletins, and social media. An incentive of a $25 
Amazon gift card was raffled off to thirty-one participants. The study 
(HUM00189120) protocols were approved by the University Institutional Review 
Board (IRB) of Health and Behavioral Sciences. Participants provided written 
consent prior to taking the survey. 

1006



Murray, Ottensoser, Marenus, Cahuas, Friedman, Kumaravel & Chen 

1007 

Table 1. Participant Demographics. 

Descriptive statistics Count Percent 

Gender 

Male 379 30.9 

Female 871 67.4 

Gender not Specified 22 1.7 

Year of study 

Freshman 281 21.7 

Sophomore 197 15.2 

Junior 212 16.4 

Senior 178 13.8 

Master’s 218 16.9 

PhD 129 10.0 

Professional Degree 61 4.7 

Ethnicity 

Hispanic 97 7.5 

Non-Hispanic 1179 91.3 

Race 

White 826 63.1 

Black or African American 40 3.1 

Asian 290 22.4 

Other 80 10.6 

DATA COLLECTION 

The participants were asked to anonymously complete an online Qualtrics 
survey within 10 days during the fall semester of 2020 in the midst of the COVID-19 
Pandemic. The online survey consists of three questionnaires measuring anxiety, 
depression, and sleep quality. 

Anxiety measure 

The 7-item Generalized Anxiety Disorder Scale (GAD-7) by Spitzer et al. 
(2006) was used in this study for participants to self-rate their anxiety symptoms. 
The GAD-7 questionnaire measures anxiety symptoms occurring within the past two 
weeks on a scale from 0 (not at all) to 3 (nearly every day). Answering “more than 
half the days” or “nearly every day” on four or more questions was classified as 
having moderate anxiety. Answering “more than half the days” or “nearly every day” 
on five or more questions was categorized as having moderately severe anxiety. The 
7 items were summed to receive a total anxiety score. The score for this 
questionnaire ranged from 0 to 21. The GAD-7 has proved to be a reliable scale for 
measuring anxiety with high internal consistency (α=.92) (Spitzer, et al., 2006). 
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Depressive symptoms measure 

The 9-item Patient Health Questionnaire (PHQ-9) by Kroenke et al. (2001) 
was used in this study for participants to self-rate their depression symptoms. The 
PHQ-9 questionnaire measures depression symptoms occurring within the past two 
weeks on a scale from 0 (not at all) to 3 (nearly every day). Answering “more than 
half the days” or “nearly every day” on four or more questions was classified as 
having moderate depression. Answering “more than half the days” or “nearly every 
day” on five or more questions was categorized as having moderately severe 
depression. The 9 items were summed to receive a total depression score. The score 
for this questionnaire ranged from 0-27. The PHQ-9 has proved to be a reliable scale 
for measuring depression with high internal consistency (𝛼=.89) (Kroenke, et al., 
2001). 

Sleep quality measure 

The 6-item Sleep Assessment Questionnaire created by the Depression 
Center at Michigan Medicine (Sleep Assessment Questionnaire, 2018) was used in 
this study for participants to self-rate their sleep quality. It is a self-reported 
questionnaire to measure the amount and quality of sleep over the past 2 weeks. 
Examples of the types of questions asked are “how many hours did you sleep per 
night on average” and “what was your usual sleep quality.” The total score is 
calculated by adding the numbers of four questions with numeric answers. A score of 
0-10 displays no indication of significant sleep problems. A score of 11-25 indicates
that sleep needs to be observed as a potential problem and/or an aggravating factor in
treatment that may require additional attention. A score ≥ 26 shows evidence of sleep
problems that should be addressed.

DATA ANALYSIS 

To examine the current status of anxiety, depression, and sleep quality 
among the participants, descriptive statistics of each study variable were calculated 
for the total sample, male group, and female group. Independent sample t-tests 
(Welch’s test was chosen due to unequal variance) were performed to examine if 
there was any significant difference in each of the study variable between the male 
and female groups. Multiple regression models were conducted to determine the 
extent to which anxiety and depression were associated with sleep quality the total 
sample, the male group, and the female group. To further examine if there is a 
difference in anxiety and depression among three sleep quality groups for the total 
sample, the male group, and the female group, MANOVA was performed, followed 
by post-hoc comparison performed for the three groups separately. The three sleep 
quality groups were categorized based on the criteria of the sleep quality measure. 
Participants whose sleep scores falling within 0-10 were in the “high” sleep quality 
group; those with sleep scores falling in the range of 10-25 were in the “medium” 
group; those with sleep scores being ≥ 26 were in the “poor” sleep group.  All 
statistical analysis were performed using IBM SPSS 27. A significance level of p < 
.05 was set for all statistical methods. 
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RESULTS 

Current Status Anxiety, Depression and Sleep Quality 

Table 2 presents the means and standard deviations of the anxiety, 
depression, and sleep quality for the total sample, followed by scores for males and 
females. 

Table 2. Descriptive statistics of the variables for the total sample and by gender. 

Variables Total(n=1189) M(SD) Male(n=379) M(SD) Females(n=792) M(SD) 

Sleep 20.19(8.25) 17.69(8.06) 21.33(8.08) 

Anxiety 10.27(6.19) 8.13(5.99) 11.27(6.05) 

Depression 9.43(6.57) 7.64(6.45) 10.24(6.44) 

According to the population norms of the GAD-7 total score, a range of 
scores from 5-10 represents mild anxiety, while scores ranging from 10-14 indicate 
moderate anxiety (Spitzer et al., 2006). Both the total sample and the female group’s 
total mean scores were in the range of moderate anxiety (10-14). The male group’s 
mean total score was in the range of mild anxiety (5-10). With respect to depression, 
according to the population norms of the PHQ-9 total score, scores above 10 are 
considered to be in the depressive area (Kroenke et al., 2001). For the PHQ-9, a 
range of scores from 5-9 represents mild depression, while scores ranging from 10-
14 indicate moderate depression (Kroenke et al., 2001). The female group scored 
within the range of moderate depression (10-14), and the male group scored within 
the range of mild depression (5-9). The total sample scored between the mild and 
moderate range cut-off points with a mean of 9.43. According to the Sleep 
Assessment Questionnaire total scoring, a score range of 0-10 indicates high sleep 
quality, a score range of 11-25 indicates moderate sleep quality, and a score above 26 
qualifies as low sleep quality with the highest level of sleep issues (Sleep Assessment 
Questionnaire, 2018). The mean total sample scores, male mean total score, and 
female mean total score all fell within the range for moderate sleep quality. 

The Welch’s t-test revealed significant differences in anxiety, depression, 
and sleep quality between the male and female groups. For anxiety, depression and 
sleep quality, a lower score indicated a lower presence of each condition. The female 
group scored significantly higher than the male group in anxiety (t=-8.57, df= 
787.83, p=.000), depression (t=-6.78, df=784.9, p=.000) and sleep quality (t=-7.23, 
df= 775.92, p=.000). 

Association of Anxiety and Depressive Symptoms with Sleep Quality 

Table 3 presents the results of the multiple linear regression models with 
anxiety and depressive symptoms predicting the sleep quality for the total sample. 
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Table 3. Multiple Linear Regression Model for predicting anxiety and depression for total 
sample and by gender. 

Variable R R2 F P df Beta t p 

Total 

sample 

Model 

.594 .353 161.2 .000 (4,1184) 

Anxiety .089 2.47 .014 

Depression .491 13.834 .000 

Race -.095 -4.027 .000 

Gender -.080 3.324 .001 

Male group 

Model 
.575 .331 61.86 .000 (3,375) 

Anxiety .0.89 1.3 .193 

Depression .495 7.25 .000 

Race -0.73 -1.7 .087 

Female 

group 

Model 

.569 .324 125.96 .000 (3,788) 

Anxiety .0.88 2.064 .039 

Depression .488 11.49 .000 

Race -1.07 -3.66 .000 

When accounting for covariates, there was a significant effect for race 
(p=.000) and for gender (p=.001). For the total sample, the results showed that high 
anxiety and depression significantly predicted poor sleep quality, accounting for 
35.3% of the total variance in the sleep quality. Similarly, the results of the linear 
regression model indicated that anxiety and depressive symptoms significantly 
predicted the sleep quality for the male and female groups, explaining 33.1% of the 
total variance in male group and 32.4% of the total variance of in female group. 
When accounting for covariates, there was a significant effect for race in the female 
group (p=.000). For the total sample, the results of the standardized coefficient 
indicated that race (β=-.095, t=-4.027, p-.000), gender (β=.080, t=3.324, p-.001), 
anxiety (β=.089, t=2.470, p-.014), and depression (β=.491, t=713.834, p-.000) acted 
as stand-alone predictors of sleep quality. In the male group, the results of the 
standardized coefficient indicated that depression was a stand-alone predictor of 
sleep quality (β=.495, t=7.252, p-.000). For the female group, the results of the 
standardized coefficient indicated that anxiety (β=.008, t=2.064, p=.039), depression 
(β=.488, t=11.49, p=.000), and race (β=-.107, t=-3.66, p=.000) were all stand-alone 
predictors of sleep quality. 
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Difference in Anxiety and Depressive Symptoms among the High, Medium, and 
Poor Sleep Quality for the Total Sample and By Gender 

For the total sample, the mean scores of anxieties and depression among high, 
medium, and poor sleep quality groups were presented in Figure 1. 

Figure 1. Sleep Quality vs. Anxiety and Depression Mean Scores for Total Sample; 1=High 
sleep quality group (no sleep problem), 2=Medium level of sleep quality (has some sleep 

problem), 3=low sleep quality group (has severe sleep problems). 

The results of the ANCOVA analysis with controlling for gender showed 
significant group effects on anxiety (F=117.59, p=.000, η2=.157) and depression 
(F=188,72, p=.000, η2= .23). Further, the post hoc comparisons indicated that the 
poor sleep quality group scored significantly higher in anxiety and depression than 
the medium and high sleep quality groups (p=.000). The medium sleep quality group 
scored significantly higher in anxiety and depression than the high sleep quality 
group (p=.000). Further, the mean scores of anxieties and depression among high, 
medium and poor sleep quality groups for males was shown in Figure 2 and females 
in Figure 3. 

Figure 2. Sleep Quality vs. Anxiety and Depression Mean Scores for Males; 1=High sleep 
quality group (no sleep problem), 2=Medium level of sleep quality (has some sleep problem), 

3=low sleep quality group (has severe sleep problems). 
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Figure 3. Sleep Quality vs. Anxiety and Depression Mean Scores for Females; 1=High sleep 
quality group (no sleep problem), 2=Medium level of sleep quality (has some sleep problem), 

3=low sleep quality group (has severe sleep problems). 

For males, the results of ANOVA revealed a significant group effect on the 
anxiety (F=41.349, p=.000, η2=.173) and depression (F=61.52, p=.000, η2=.237). 
Further, the post hoc comparisons indicated that the male poor sleep quality group 
scored significantly higher for anxiety and depression than the high and medium 
sleep quality groups (p=.000). Additionally, the male medium sleep quality group 
scored significantly higher for anxiety and depression than the high sleep quality 
group (p=.000).  For females, the results of ANOVA indicated a significant group 
effect on anxiety (F=75.846, p=.000, η2=.151) and depression (F=125.67, p=.000, 
η2=.227). Further, the post hoc comparisons showed that the female poor sleep 
quality scored significantly higher for anxiety and depression than the high and 
medium sleep quality groups (p=.000). The female medium sleep quality group 
scored significantly higher for anxiety and depression than the high sleep quality 
group (p=.000). 

DISCUSSION 

This study was central to examining the anxiety, depression, and sleep 
quality levels and the relationship of these variables in US college students during 
the Coronavirus pandemic. Supporting the first hypothesis, students’ anxiety, 
depression, and poor sleep quality were relatively high. The results showed that, 
overall, the students experienced a moderate level of anxiety and had a low-moderate 
level of depression. On average, the students suffered from a moderate level of 
potential sleep problems. Compared to mental health research on college students 
conducted prior to the onset of the COVID-19, results from this study reflect a 
heightened prevalence of anxiety and depression in the examined population (Duffy, 
et al., 2019; Toscos, et al., 2018). 
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Previous mental health and sleep quality studies in a collegiate population 
during the Coronavirus pandemic have supported our study findings (Charles et al., 
2021; Marelli et al., 2021; Wang et al., 2020; Xie et al., 2021). Consistent with our 
results, the Italian lockdown study reported that students were experiencing 
decreased sleep quality and increased mental health problems due to the 
unprecedented stress of the pandemic as a primary causal factor (Marelli et al., 
2021). Studies conducted on Chinese college students also found an increase in 
depression and anxiety prevalence, as well as decreased sleep quality (Wang et al., 
2020; Xie et al., 2021).  A study from (Charles, et al. (2021). examined the level of 
mood disorder symptoms, perceived stress, and alcohol use in US college students 
during the rise of the Coronavirus pandemic. The study found that anxiety and 
depression showed an increase above pre-pandemic levels, indicating that concerns 
about the pandemic impacted the variables (Charles et al., 2021). 

Supporting the second research hypothesis, our study showed that increased 
anxiety and depression symptoms were significantly related to poor quality of sleep 
across both female and male students. Specifically, we found that the students who 
suffered from the poorest sleep quality experienced the highest levels of anxiety and 
depression. These findings are supported by results from previous, similar studies 
(Becker et al., 2018; Schneiderman et al., 2005). Several studies have determined that 
a range of sleep issues, such as insomnia, often manifest as symptoms of depression 
and anxiety (Baglioni et al., 2016; Moshe et al., 2021; Riemann et al., 2020). The 
correlation between sleep quality and mental health status has possibly strengthened 
due to increased life stress from the ongoing pandemic. The results of a recent study 
showed an association between heightened stress levels and higher rates of mental 
health disorder, suggesting that pandemic-related stress may have affected mental 
health deterioration (Karyotaki et al., 2020). A different study found that adults have 
suffered increases in anxiety, depression, and poor sleep quality in relation to 
increased pandemic-related stress (Janati Idrissi et al., 2020). Research conducted 
prior to the Coronavirus pandemic found that college students experienced higher 
rates of mental health issues due to stress that stems from attending college (Balaji et 
al., 2019; Pedrelli, et al., 2015) in addition to other sources of stress, such as financial 
crises (Van Droogenbroeck et al., 2018). The additional lifestyle stress of navigating 
a mid-pandemic world likely could have contributed to the marked increase in 
mental health severity and sleep disorder in US college students. 

Finally, as expected, this study found gender differences in the three 
variables. The results indicated that females experienced significantly poorer sleep 
quality and increased levels of anxiety and depression symptoms compared to males, 
which are consistent with previous studies (Baglioni et al., 2016; Becker et al., 2018; 
Duffy, et al., 2019; Moshe et al., 2021; Riemann et al., 2020; Toscos, et al., 2018). 
One study suggested that the higher rates of mental health disorder in females may 
stem from reporting bias, as male college students are less likely to seek professional 
assistance with mental health issues than females (Toscos, et al., 2018). A study by 
Van (Droogenbroeck, et al.,2018). found that young adults tend to experience a great 
degree of mental health disorder severity, with a lower amount of social support 
being associated with a higher degree of mental health issues, especially in females 
(Van Droogenbroeck et al., 2018). As concern over the Coronavirus pandemic has 
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led to decreased in-person social contact (Marelli et al., 2021), social support has 
diminished, potentially affecting mental health. Inconsistent with our study results, 
(Xie, et al.,2021). found that males experienced a greater degree of depressive 
symptoms than females. These results may have differed from ours due to differences 
based on location, as the (Xie, et al. 2021). study examined medical students in 
China only. 

This study was not without its limitations. One limitation involved the self-
reported nature of the study, as the variables were all measured via survey. The self-
reporting of these variables could have influenced participants’ bias to respond with 
greater emphasis on reporting lower anxiety, depression, and sleep quality. 
Additionally, due to the cross-sectional nature of the study, it was not possible to 
control for confounding variables. However, the variance in this study suggested that 
mental health status had influenced the participants’ sleep quality to a relatively high 
degree despite the lack of controlling for other factors. Another potential limiting 
factor came from the disproportionate involvement of females over males (67.4% of 
the participants identified as female compared to 30.9% for males). Future research 
on this topic could focus on more evenly recruiting between the two genders, and 
accounting for non-binary gender effects as well. Finally, all means of participating 
in this study were exclusive to an online environment. This could have inadvertently 
excluded possible participants that lacked access to online services, thus potentially 
limiting the scope of the sample that participated. 
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CONCLUSION 

This study showed that college students’ anxiety symptoms, depression 
symptoms, and poor sleep quality were at a moderate level on average in the midst of 
the Coronavirus pandemic, with female students being affected to a greater degree 
across all three variables than male students. Additionally, the association between 
increased mental health symptom severity and decreased sleep quality has shown to 
be significant across both genders. Future research should focus on exploring 
effective interventions to resolve increased mental health and poor sleep problems in 
a college student population. Colleges could use this study and other research on the 
topic of mid-pandemic mental health and sleep quality to conduct further 
investigations into the best methods of improving student quality of life. 
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