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A B S T R A C T   

Coronavirus disease 19 (COVID-19) has posed an unprecedented public health challenge for most countries, and 
the repeated outbreaks of this disease have created a largest disruption of education systems. The intent of this 
work was to examine the intersection of COVID-19 fear and mental health consequences among college students 
in Northern Michigan, a region of the U.S. severely affected by the pandemic. This study was conducted from 
January 17 to February 25, 2022, two years later since the outbreak of the pandemic, and 151 college students 
(female, 76) were involved. Participants’ potential psychological symptoms, anxiety, happiness, learning diffi
culty, and demographic information were surveyed. We have three main findings. First, 60.3% of students had 
tested positive for COVID-19, and more female than male students were affected (female, 69.7%; male, 50.7%). 
Second, there was a high prevalence of mental problems among college students, with 95.7% of the sample 
experiencing moderate or severe mood disorders. Third, respondents’ education was severely affected by the 
pandemic, averaging a score of 7.6 on a scale of 10 when asked how much their learning quality was affected. 
They showed increased fear, stress, and decreased happiness, and these were associated with their learning 
quality change. Given the impact would be far-reaching, not only college students’ mental health but also their 
learning difficulties should be monitored during the pandemic. These findings are alarming and timely, and their 
implications are discussed.   

Severe acute respiratory syndrome coronavirus (the causative virus 
of coronavirus disease 2019, COVID-19), first detected in Wuhan, China, 
in early December 2019, has been seen in many countries, threatens to 
be one of the most challenging tests faced by humanity in modern his
tory (Mahase, 2020; Pfefferbaum & North, 2020; Rodriguez-Dominguez 
et al., 2021; Wang, Horby, et al., 2020). So far, the COVID-19 has 
affected over 491 million reported cases (death rate, 1.28%), according 
to a recent report (April 4, 2022) from the Center for Systems Science 
and Engineering (CSSE) at Johns Hopkins University (Johns Hopkins 
University, 2022). There were over eighty million confirmed cases with 
982,565 deaths in the U.S., with Michigan among the hardest-hit states 
in the country, reporting 2,080,612 confirmed cases and 32,863 deaths 
(Michigan CDC, 2022). People immediately found themselves in an 
environment at once changed and frustratingly familiar. At the time of 
this study, the counties in Northern Michigan, where this study took 
place, had some of the highest confirmed case counts. COVID-19 has 
created an uncertain world, and the current ongoing COVID-19 

pandemic can be one of the most significant global biopsychosocial 
stressors in living memory to everyone (Torales et al., 2020). It is sug
gested that the severe psychological consequences for individuals, so
cieties, and the entire public life are perhaps even long-lasting effects, 
although the full impact of coronavirus is yet to be felt (Brooks et al., 
2020; Valtorta et al., 2016). 

During the earlier stage (e.g., February – May 2020) of this 
pandemic, combatting this virus had forced people to recognize the 
importance of fundamental measures of disease control, including 
’physical distancing’, ’movement restrictions’, and ’physical isolation’. 
The immediate and comprehensive psychological consequences have 
been highlighted in quite a few studies (Cullen et al., 2020; Perez-Arce 
et al., 2021; Pfefferbaum & North, 2020; Wang et al., 2020). Definitely, 
this pandemic has introduced numerous health concerns across the 
globe along with various mental health challenges. It was suggested that 
people’s mental distress peaked in the spring of 2020. One group re
ported that in March 2020, people were quite fearful, averaging a score 
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of nearly 7 on a scale of 10 when asked how fearful they were of 
COVID-19 (Fitzpatrick et al., 2020). The authors were interested in the 
question of how the COVID-19 fear was distributed across the States, and 
reported that over 25% of respondents experienced moderate to severe 
anxiety symptoms. This was more to estimate the immediate impact of 
this pandemic on mental health. Because these researchers used a 
single-item measure for fear, we do not know how the fear changed 
during the period since the outbreak of the pandemic in the States. As 
the university context is particular, some researchers reported that the 
pandemic situation had a negative impact on students (Alemany-Arre
bola et al., 2020; Cao et al., 2020; Clabaugh et al., 2021; Khubchandani 
et al., 2022; Li et al., 2020; Son et al., 2020; Wang et al., 2020). For 
perhaps the first time in American history, nearly all students at in
stitutions of higher education faced campus closures and transitioned 
rapidly to remote online education. When more and more cases were 
reported in the United States, college students’ lives dramatically 
changed as they had to leave campus, adjust to new living circum
stances, and adapt to online learning platforms. For instance, in April 
2020, college students in New Jersey demonstrated a number of aca
demic and everyday difficulties and high levels of mental health distress 
(Kecojevic et al., 2020). Specifically, those with higher levels of 
perceived stress were more likely to be females. Because the studies were 
conducted before that vaccine was available (for a recent review, see, 
Khubchandani et al., 2022), we do not know how the pandemic affected 
college students two years later since the outbreak of the COVID-19 in 
the U.S., i.e., the long-term impact of the pandemic on college students. 

The COVID-19 vaccinations started on December 14, 2020, in the 
States, and because of the priority setting, most people, including uni
versity students and faculties, got vaccinated after January 2021 in 
Michigan. It was reported that COVID-19 vaccines resulted in significant 
improvements in mental health since mental distress peaked in the 
spring of 2020 (Perez-Arce et al., 2021). Although vaccines have been 
widely distributed and administered among large populations, including 
college students, vaccine hesitancy and anti-vaccine attitudes exist. So 
far, no empirical study has examined the gender difference in COVID 
and vaccine hesitancy after the COVID-19 vaccine era in the States. Here 
we assessed the vaccination rates, and the positive COVID-19 testing 
rates in college students, asking whether there was a gender difference 
on these among college students. We investigated how male and female 
students reacted differentially, and how the highly naturalistic disease 
threat implicitly and explicitly influenced college students in Michigan. 

The coronavirus pandemic so far has been a series of COVID-19 
waves, surges in new cases followed by declines. With the challenging 
situation around, acceptance of the drastic changes has become hard for 
people to adapt to, and exactly people resist adopting it. The central aim 
of this study was to discover how the pandemic produced changes in 
college students, how it influenced students’ fear, stress, and happiness, 
and how these factors jointly influenced their academic performance. 
Therefore, unique to our study, participants’ mental health before the 
outbreak of COVID-19 and after the vaccine era (i.e., January-February, 
2022) and their learning and self-efficacy were surveyed. We expected 
that 1) the prevalence of COVID-19 was higher in male than female 
students (Abate et al., 2020); 2)the vaccinations decreased participants’ 
anxiety, stress, and the relevant mental disorder levels after the 
COVID-19 vaccine era (Nguyen, 2021), and 3) the anxiety, stress, psy
chological dysfunctions jointly influenced college students self-efficacy 
and academic performance (Alemany-Arrebola et al., 2020). The re
sults of the study would help determine the mental health care that 
might be needed. 

1. Methods 

Sample. To evaluate the mental health consequences of the COVID- 
19 pandemic in the States, we administrated this cross-sectional survey 
study at a public university in Northern Michigan, U.S., from January 17 
to February 25, 2022. All students (n=335) taking an introductory core 

curriculum course focusing on psychology, nursing, or biology were 
invited to participate in this study. The surveys were completed in the 
research lab or reserved classroom. Participants provided informed 
consent to participate in this anonymous survey study. All data were 
self-reported, and finally, 151 students (female, 76) completed the 
study, resulting in a response rate of 45.1%. The participants were given 
extra credit for their involvement. Study procedures were approved by 
the Institution Review Board (IRB-Protocol, # 120521B). Students’ 
privacy and safety were protected using data collection and storage 
precautions by providing all with accurate, up-to-date information on 
safety precautions from trusted sources (i.e., the local CDC), contact 
information of COVID-19 resources (e.g., the university COVID-19 in
formation web page, state COVID-19 hotline, CDC COVID-19 website), 
and the contact information for the study investigator. 

Demographics. Demographic information included age (recorded as 
a continuous variable), sex (male, female, other), and ethnicity (e.g., 
White, American Indian, Black/African American, Asian). 

Vaccine. Participants reported whether they were vaccinated and, if 
so, how many doses of COVID-19 vaccine they had had (i.e., 1 dose or 
fully vaccinated). People who were fully vaccinated may have received 
more than two doses. Also, they reported whether they were affected by 
COVID-19 (i.e., tested positive). 

Academic performance. Participants reported how seriously the 
current pandemic affected their learning/studying, where 0 = not at all 
to 10= very much. Supplementing this, we also asked the participants to 
complete the General Self-Efficacy Scale (GSE). This scale assesses a 
general sense of perceived self-efficacy with the aim in mind to predict 
coping with daily hassles and adaptation after experiencing all kinds of 
stressful life events (Schwarzer & Jerusalem, 1995). 

Mental health measures The 5-item brief symptom rating scale 
(BSRS-5) was used to screen psychological disorders. It measures anxiety 
(feeling tense or high-strung), depression (feeling depressed or in a low 
mood), hostility (feeling easily annoyed or irritated), interpersonal 
sensitivity (feeling inferior to others), and additional sleep symptoms 
(having trouble falling asleep in the past week). The score for each item 
ranges from 1 to 5 (1, not at all; 2, a little bit, 3, moderately, 4, quite a 
bit, and 5, extremely). A total score above 15 may indicate a severe 
mood disorder, scores between 11 and 15 may indicate moderate mood 
disorders, and those between 7 and 10 could indicate mild mood dis
orders. According to a previous study, the optimal cutoff point of 
normal/psychological symptoms was 6/7, so people with BSRS-5 scores 
lower than 6 are considered normal (Chen et al., 2005; Lu et al., 2011). 

Besides, participants were asked to rank, on a sliding scale of 0-10, 1) 
"How would you rate your fear of COVID-19 before its emergence in the 
United States, where 0 = not at all fearful to 10= very fearful?"; 2) "How 
would you currently rate your fear of COVID-19, where 0 = not at all 
fearful to 10= very fearful?" (for the similar method, see Fitzpatrick 
et al., 2020); 3) "How would you rate your happiness before its emer
gence in the United States, where 0 = not at all happy to 10= very 
happy?"; 4) "How would you currently rate your happiness, where 
0 = not at all happy to 10= very happy?". 

Supplementing this, participants also did the Perceived Stress Scale 
(PSS) with 10 items (Cohen, 1988). PSS was adopted as it is a widely 
used psychological instrument that measures the degree how circum
stances in one’s life are detected as stressful. In addition, subjects’ 
happiness was assessed using the Subjective Happiness Scale (SHS) with 
4 items (Lyubomirsky & Lepper, 1999). The total score ranges between 4 
and 28, with lower scores indicating poorer subjective happiness. 

Categorical variables were presented by frequency, and chi-square 
tests were adopted to make the comparison between groups. For psy
chological symptoms (e.g., fear, stress, anxiety, depression, and happi
ness), t-tests together with the bootstrap tests were used. Following 
(Jacob, 1992), effect sizes were reported as partial η2 (small = 0.01; 
medium = 0.06; large = 0.14) for ANOVAs, and as Cohen’s 
d (small = 0.30; medium = 0.50; large = 0.80) for planned comparison 
t-tests. For the correlation analysis, besides the Pearson correlation 
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analysis, as elsewhere (Hu et al., 2013, 2018), we ran an across-subject 
robust regression analysis to confirm the effects, given that standard 
Pearson correlation is very sensitive to even a few influential data points 
(Wilcox, 2005). 

2. Results 

The intent of this work was to examine the intersection of COVID-19 
fear and mental health consequences among college students in North
ern Michigan, the region of the U.S. severely affected by the outbreak of 
COVID-19. This study was conducted from January 17 to February 25, 
2022, and 151 participants were involved (76 females; mean age =21.5, 
Standard Division/std =3.13). Most participants were white (115, 76%), 
with a few American Indian inhabitants (33, 22%). Besides, 2 (1%) were 
African American, and 1 (1%) was Asian. 

2.1. Vaccination and COVID-19 tests 

We first looked at the vaccination data (Table 1). Among n=151 
participants, the vaccination rate was 95.4% (1 dose) and 46.4% (fully 
vaccinated). It should be noted that 4.6% (n=7) of participants were 
unvaccinated. According to the vaccine tracker (Mayoclinic, 2022), on 
January 31, 2022, the vaccination rate was 76.3% (1 dose) and 64.8% 
(fully vaccinated) for the whole country, while the vaccination rate 
65.2% and 58.2% for Michigan State. Our data thus show that for college 
students, the vaccination rate was higher than the mean level in the state 
(95.4% vs. 65.2%); however, the full vaccination rate of college students 
was lower than the mean level (46.4% vs. 58.2%). No statistically 
gender difference appeared in the vaccination rates, X2(2, n=151) 
=2.24, p=.301, ɸ=.13. These data perhaps reflected a special vaccine 
hesitancy in the COVID-19 vaccine era in Michigan. 

We then considered the COVID-19 test results (positive vs. negative). 
The mean positive test rate was 60.3%. Although there was no gender 
difference in vaccination rate, there was a statistically significant dif
ference between males and females on COVID-19 test results; 50.7% of 
male participants were tested positive, while 69.7% of female partici
pants were tested positive, X2(1, n=151) =5.73, p=.017, ɸ=.20(Fig. 1, 
Left). Further tests showed that compared to those who only received 
one dose vaccination shot, people who were fully vaccinated were less 
likely to be affected by the COVID-19 (i.e., tested positive) (Fig. 1, 
Right). For those who only received one dose vaccine shot, 54% tested 
positive, while for those who were fully vaccinated, the positive test rate 
was 35%. The difference was statistically significant, X2(1, n=144) 
=11.11, p=.001, ɸ=-.28. These data suggested that full vaccination is 
critical in the pandemic. 

2.2. Influence of COVID-19 on Mental health 

First, at the moment of testing, January-February 2022, participants 
reported to have a higher fear level (5.91; std = 2.20) than before the 
outbreak of the COVID-19 (2.54; std = 2.27, retrospectively reported). 
So the pandemic had largely increased fear in college students, t(150)=
14.79, p<.0001, Cohen’s d=1.20. Yet, the fear level of 5.91 was lower 
than what was reported before. In a study conducted in March 2020 with 
the same method, researchers reported that people were fearful, with an 

average score of nearly 7 (Fitzpatrick et al., 2020). Second, before the 
outbreak of the COVID-19 (retrospectively reported), participants’ 
happiness level was 8.23 (std= .99), and then in January -February 
2022, it was 4.14 (std = 2.01), suggesting that the pandemic decreased 
students’ happiness, t(150)=21.25, p<.0001, Cohen’s d=1.73,. No 
gender difference was detected in either fear, happiness, or changes in 
these indexes (largest t=1.59, p=.115, Cohen’s d=.26). The size of fear 
change was negatively associated with the happiness change, r=.459, 
p<.0001. (Fig. 2). 

We also surveyed mental health using existing surveys. We assessed 
participants’ psychological symptoms with the 5-item brief symptom 
rating scale (BSRS-5). These five items consist of anxiety, depression, 
hostility, interpersonal sensitivity, and sleep problem. The mean score 
was 15.19 (std, 3.48), indicating a severe mood disorder. We were noted 
there was a large individual difference in the mood symptom assess
ment, 9.3 % experienced mild mood disorders (BSRS score was between 
7 and 10), 45 % experienced moderate mood disorders (BSRS score was 
between 11 and 15), and 45.7% experienced severe mood disorders 
(BSRS was larger than 15). Note, there was no gender difference on the 
BSRS score, t(149) =.883, p=.379, Cohen’s d=.14 (Fig. 3). 

Consistently, the anxiety tested in the BSRS-5 correlated positively 
with self-reported fear (r=.203, p=.012) and negatively with happiness 
(r=-.097, p=.016) (Fig. 4). 

In line with those assessments, stress measurement (Perceived Stress 
Scale, PSS) correlated positively with fear change, r=.160, p=.049; and 
correlated negatively with happiness (Subjective Happiness Scale, SHS), 
r=-.177, p=.030. 

We further compared the scores on the mood state between the fully 
vaccinated and those having only one dose vaccination shot. As very few 
(n=7) participants were unvaccinated, these unvaccination data were 
not considered. The analyses showed that 1) although retrospectively, 
participants with only a single dose vaccination shot were less fearful 
than those fully vaccinated before the outbreak of the COVID-19, F 
(1,142) =4.16, P=.043, ηp

2 = .03, and their fear change in January- 
February 2022 was more prominent than those fully vaccinated, F(1, 
142) =5.06, P=.026, ηp

2 = .03; 2) again, although retrospectively, par
ticipants with only a single dose vaccination shot were equally happy as 
those fully vaccinated before the outbreak of the COVID-19, F(1,142) 
=.317, P=.574, ηp

2 = .002, but they well less happy than those fully 
vaccinated, F(1, 142) =5.88, p=.017, ηp

2 = .04. No other significant 
effects were detected. 

2.3. Influence of COVID-19 on students’ learning 

Our data showed that respondents were largely affected by the 
COVID-19 pandemic, averaging a score of nearly 7.58 (std, 1.99) on a 
scale of 10 when asked how their learning quality was influenced by the 
COVID-19, t(150)=15.94, p<.0001, Cohen’s d=3.81 (Fig. 5). 

This effect was general between males and females, t(149)=.302, 
p=.763, Cohen’s d=.05. Further analysis showed that fear change 
(enhanced fear) predicated learning difficulties, r=.415, p<.0001. But 
happiness change negatively correlated with learning difficulties, r=- 
.523, p<.0001 (Fig. 6). Consistently, stress measurement (Perceived 
Stress Scale, PSS) positively correlated with learning change, r=.162, 
p=.046. 

Self-efficacy is about people’s belief and a sense of confidence in 
whether individuals can use their capacity to deal with various situa
tions (Bandura, 1977; Bandura et al., 1999). How did the pandemic 
impact college students’ self-efficacy? We found no relationship be
tween participants’ perceived self-efficacy and their learning diffi
culties, r=-.037, p=.648. Self-efficacy did not correlate with any 
emotional components, including fear, anxiety, and happiness. Also, no 
significant gender effect appeared with self-efficacy, t(149)=.104, 
p=.917, Cohen’s d=.02. A multiple regression was carried out to 
investigate whether fear change, happiness change, and self-efficacy 
could predict participants’ learning. The model predicted participants’ 

Table 1 
Vaccination and COVID-19 tests for male and female college students.   

Vaccination Test Negative % Test Positive % 

Male Non vaccinated 2.67 4.00  
Vaccinated - 1 dose 14.67 28.00  
Full vaccinated 32.00 20.00 

Female Non vaccinated 0.00 3.95  
Vaccinated - 1 dose 11.84 43.42  
Full vaccinated 18.42 22.37  
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learning difficulty well, F(3,147) = 22.465, p<.001. Consistent with 
what was reported above, both fear and happiness change contributed 
significantly to the model (Fear change, B=.157, p=.005; Happiness 
change, B=-.356, p<.0001), yet self-efficacy did not, B=-.016, p=.563. 
For detailed information on the influence of COVID-19 on learning 

quality and self-efficacy, see Table 2. 

3. Discussion 

COVID-19 outbreaks disrupted basic life activities and elicited acute 

Fig. 1. Left panel, Gender difference on COVID-19 tested positive; Right panel, the influence of vaccination on COVID-19 infection: People who were fully vaccinated 
were less likely infected (for interpretation of the references to color in the figure legend, the reader is referred to the web version of this article). 

Fig. 2. Left panel, Fear and Happiness change: Before the outbreak of the COVID-19 (retrospectively reported) and now (January-February, 2022); Right panel, 
scatter plot of the fear and happiness changes. 

Fig. 3. Left panel, bar plot for BSRS score frequency; Right panel, a summary for the BSRS assessments. There was a large individual difference in the mood symptom 
assessment; 9.3% experienced mild mood disorders (BSRS score was between 7 and 10), 45 % experienced moderate mood disorders(BSRS score was between 11 and 
15), and 45.7% experienced severe mood disorders(BSRS was larger than 15). 
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and potentially long-term effects on individuals’ well-being and health, 
including psychological distress, anxiety, and depression (Clabaugh 
et al., 2021; Khubchandani et al., 2022; Pfefferbaum & North, 2020; Son 
et al., 2020). On January 20, 2020, CDC confirmed the first case of 
COVID-19 in the U.S (Johns Hopkins University, 2022), and vaccina
tions in the United States began on December 14, 2020. As of April 4, 
2022, over two years have passed since the outbreak of COVID-19. But 
the devastating recurrence of COVID-19 is difficult to accept, and people 

resist adopting it. This survey study was conducted from January 17 to 
February 25, 2022. We aimed to discover how the ongoing pandemic 
affected college students two years later since its outbreak in the U.S. 
Specifically, we explored how the consequences of the pandemic (e.g., 
changes in fear, stress, happiness, and self-efficacy) jointly influenced 
their academic performance. In the following, we discuss our findings at 
greater length. 

Vaccines are critical for curtailing the COVID-19 pandemic and an 
important tool for return to "normalcy" on college campuses. According 
to a recent review (Khubchandani et al., 2022), in American colleges, 
the COVID-19 vaccination refusal rates were 29.8%, 51.5%, 24.3%, 
8.4% (four studies; mean=28.5%)in 2019-2020, while 17.1%, 43.3%, 
36.3%, and 47.5% (four studies; mean=36.1%) in 2020-2021. These 
earlier studies did not tell us the vaccination rates for 2nd does and full 
vaccination rates. Our data were collected in January and February 
2022, and the vaccination coverage (first dose) was above 95%. This is 
encouraging but not surprising, as, in Michigan, vaccination was 
required for college students. Many students were instructed to be 
vaccinated to protect others from infection or to decrease their chances 
of experiencing severe illness, end their social isolation and attend 

Fig. 4. Left panel, scatter plot for the correlation between BSRS-Anxiety and Fear; Right panel, scatter plot for the correlation between BSRS-Anxiety and Happiness.  

Fig. 5. Frequency plot: COVID-19 impaired students’ learning quality. Red line 
stands for the mean of 7.6, suggesting that students’ learning was largely 
influenced by the pandemic. 

Fig. 6. Left panel, the learning change was positively correlated with the fear change; Right panel, the learning change was negatively correlated with the 
happiness change. 

Table 2 
The influence of COVID-19 on Self-efficacy and Learning quality.   

COVID-TEST Self-Efficacy Index Learning-difficulty Index 

Male Negative: 37 3.17(.44) 7.7(2.00)  
Positive: 38 3.16(.48) 7.37(2.12) 

Female Negative: 23 3.2(.41) 7.35(2.39)  
Positive: 53 3.17(.56) 7.75(1.72)  
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in-person classes. However, the vaccination coverage for two or more 
doses (fully vaccinated) was only 65.2%. These findings are important 
and timely. Although vaccines have become more widely available, 
there were still over 35% of college students who refused to be fully 
vaccinated. This vaccination hesitancy effect was equally among male 
and female students. 

Among n=151 participants, the COVID-19 test positive rate was 
60.3%. Several factors may explain this. For instance, the vaccine 
coverage, especially the full vaccination rate, was not high enough (e.g., 
80-90%) to reach population immunity through vaccination (Asch
wanden, 2021; Liu et al., 2021), and college students were gathering 
indoors and socialized without physical distancing. Compared to male 
students (50.7%), more female students (69.7%) tested positive, sug
gesting that female students were more vulnerable to the infection. 
These results differed from the findings that the prevalence of symp
tomatic COVID-19 was higher in men than women, reported earlier in 
2020 (Abate et al., 2020). Therefore it seems that for a long time, the 
prevalence of symptomatic COVID-19 was higher in females than males. 
We are now doing vaccine disgust and perception research to under
stand the gender difference (Clifford & Wendell, 2016; Rohrmann et al., 
2008). It is suggested that the mRNA vaccines are a two-dose series: the 
first dose helps our body create an immune response, while the second 
dose strengthens our immunity to the virus (Johns Hopkins University, 
2022). The effects of vaccination decreased over time. Consistently with 
this, in the present study, among those who tested positive for 
COVID-19, only 35% were fully vaccinated, while among those who 
tested negative for COVID-19, the full vaccination rate was 62%. 
Vaccination is associated with a significant reduction in transmission of 
the COVID-19; for its effect on recent Alpha and Delta Variants, see (Eyre 
et al., 2022). Our results highlighted the need for additional education 
(i.e., full vaccination) and vaccine outreach among college students 
(Kecojevic et al., 2021). This also had a general implication for the so
ciety that complete vaccination decreased the COVID-19 transmission, 
and social media should be harnessed to promote full vaccination 
(Khubchandani et al., 2022). 

Since two years have passed since the outbreak of the COVID-19 in 
the States, we expected that the influence of the pandemic would be less 
severe than before, and people’s fear would decrease. Earlier in March 
2020, researchers reported that people in the States were highly 
stressed, averaging a score of nearly 7 on a scale of 10 when asked how 
fearful they were of COVID-19 - "how would you currently rate your fear 
of COVID-19 where 0=not at all fearful to 10=very fearful" (Fitzpatrick 
et al., 2020). These researchers did not survey participants’ fear levels 
before the pandemic outbreak. Almost at the same time, another group 
reported that during the pandemic, psychological stress did not change 
over time (Laurene et al., 2022), yet the time span observed was about 
one month, so short, and all were after the outbreak of the pandemic. In 
the present study, we showed that retrospectively before the emergence 
of the COVID-19, participants’ fear level was nearly 3, and two years 
later, the fear level was roughly 6 with the same question as used by 
Fitzpatrick et al. (2020), suggesting that two years later, people’s fear 
level decreased, but never recovered to the level before the outbreak of 
the pandemic. Although vaccinations could reduce participants’ anxiety 
and stress in COVID-19 vaccine era (Nguyen, 2021), the series of 
COVID-19 waves were difficult to accept and get used to. 

One important indicator of good mental health is subjective happi
ness, and the fear of COVID-19 has the potential to affect people’s 
happiness. People’s happiness level reflects the balance of positive and 
negative feelings and satisfaction in one’s life. In the present study, at 
the moment of testing, January-February 2022, participants reported to 
have a lower happiness level (size, 4) than before the outbreak of the 
COVID-19 (size 8), suggesting that the two components, fear, and 
happiness, were closely linked with each other. Together two years later, 
students’ fear levels doubled, and consistently, their happiness 
decreased to one-half of the previous level. As expected, the size of fear 
change was negatively associated with the size of happiness change, 

suggesting that our assessments were highly reliable. 
Further, we surveyed participants’ psychological symptoms of anx

iety, depression, hostility, interpersonal sensitivity, and sleep symptoms 
with the 5-item brief symptom rating scale. Alarmingly, among n=151 
students, 95.7% experienced moderate to severe mood disorders, 
including anxiety, depression, hostility, interpersonal sensitivity, and 
sleep problems. Although more females were tested COVID-19 positive, 
however, there was no gender difference in the mood disorders, sug
gesting that college students had mood symptoms in general (Chen et al., 
2005; Lu et al., 2011). These findings followed the fear and happiness 
measures. For instance, the anxiety tested in the BSRS-5 positively 
correlated with self-reported fear and negatively correlated with 
happiness reported above. These results have alarming implications for 
individuals and the whole society regarding mental health, emotional 
and social functioning. 

How this severe biopsychosocial stress, a mental health pandemic, 
affected college students’ academic performance two years later was 
unexplored so far. It can be anticipated that the crisis influenced and is 
still influencing college students, especially those with learning dis
abilities. One study showed that females experienced more psychologi
cal stress than males, but this study was conducted in March 2020 
(Laurene et al., 2022). Our data showed that respondents were largely 
affected by the pandemic, averaging a score of nearly 8 on a scale of 10 
when asked how their learning quality was influenced by the COVID-19, 
and male and female students were equally affected. Learning quality 
change reflected the academic difficulties, for instance, the ability to 
focus on academic work. Due to the repeated outbreaks of the 
COVID-19, students were worried about their own health, the health of 
their families, or even struggled financially, and these made them less 
focused on academic performance. Online or remoted learning may 
further exacerbate mental health distress among college students. 
Exactly, students’ learning quality changes were positively correlated 
with their fear change and perceived stress and negatively correlated 
with their happiness change. 

Finally, we used a reliable self-efficacy scale to test students’ 
perceived self-efficacy (Schwarzer, 1997; Schwarzer & Jerusalem, 
1995), and asked whether there was a correlation between self-efficacy 
and learning performance. However, we did not find a statistically sig
nificant correlation between self-efficacy with factors, including their 
learning quality change. Self-efficacy refers to an individual’s overall 
self-confidence in dealing with challenges of various environmental 
situations (Bandura, 1977; Bandura et al., 1999). We suggested that the 
series of COVID-19 waves impaired students’ self-efficacy and 
self-confidence in general; hence this index was not sensitive anymore. 
This is alarming, and further research is necessary. Clinical research has, 
until recently, focused mainly on risk factors and vulnerability in un
derstanding the vial features, epidemiologic characteristics, clinical 
spectrum, and treatment. COVID-19 and the stress, anxiety, and 
depression may spread to the nervous system. Definitely, more attention 
is needed to be placed on college students’ self-perception, confidence, 
and beliefs. 

During this epidemic, mental health problems such as fear, anxiety, 
and depression were common among the general public, especially 
children and older adults (Brooks et al., 2020; Pfefferbaum & North, 
2020). Several studies explored the psychological impact of the 
pandemic on college students, and most of these studies were conducted 
earlier in 2020 (Cao et al., 2020; Clabaugh et al., 2021; Khubchandani 
et al., 2022; Son et al., 2020; Wang et al., 2020). Yet, this is the first 
study on how the COVID-19 influenced college students’ learning 
quality in the States, two years later since the outbreak of the pandemic. 
The uniqueness of this study was that we surveyed participants’ mental 
health before the outbreak of COVID-19 and after the vaccine era (i.e., 
January and February 2022), and how they together affected their 
learning. Our findings have important clinical and educational impli
cations. First, there were about 35% of students not fully vaccinated, 
and full vaccination is associated with a significant reduction in 
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transmission of the COVID-19. These findings have important clinical 
implications, as the effects of vaccination decrease over time. Second, 
we found a statistically significant gender difference that more female 
than male students tested positive for the COVID-19, while male and 
female students experienced similar stresses and negative emotions 
because of the COVID-19 pandemic. Third, two years later, roughly 50% 
of college students were experiencing severe mood disorders and hence 
urgently needed attention and support from society, families, and col
leges. This does not necessarily mean that most students were mentally 
ill but does indicate more individuals had mental health issues even if 
their symptoms were not debilitating. Fourth, college students were 
experiencing learning difficulties, and definitely, its impact would be 
far-reaching. Therefore, not only college students’ mental health but 
also their learning should be monitored during epidemics. The psycho
logical and psychiatric consequences for individuals are perhaps even 
longer than people would anticipate. Definitely, the expansion of 
campus services, counseling services and promoting social connected
ness are critical in helping students navigate the life challenges associ
ated with the pandemic (Salimi et al., 2021; Wang, Hegde, et al., 2020). 
Past is the future. This study provided a snapshot of how the COVID-19 
was reacted to by the general college student population two years later 
and would help to inform potential mental health risks. 

There are several limitations to this study. It is straightforward that 
the current study is a cross-sectional survey, and we were not able to 
establish causality. Our sample size was largely dependent on how many 
participants were collected in a fixed amount of time (from January 17 
to February 25, 2022). Given the limited resources available, the 
response rate was somewhat low (roughly 45%), and we lacked data on 
non-responders. Also, a large sample size is always desirable, and pre
cisely, we are continuing this effort. Further, while the sample was 
selected in a random fashion, and demographic characteristics reflected 
the student population at a northern Michigan university the data were 
subject to social desirability bias. 
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