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Abstract
Depression and anxiety are common after months of social isolation, and they can have a negative
impact on anyone's quality of life if they are not treated promptly and appropriately. The purpose of this
study was to determine whether undergraduate and graduate students preferred classroom or online
classes and to determine whether the existence of sadness or anxiety connected to the COVID-19
pandemic changed their view of their academic achievement. A cross-sectional design was used in this
investigation. To determine the presence of mental health disorders in undergraduate and graduate
students, we employed the Patient Health Questionnaire-9 (PHQ-9) depression screening scale and the
General Anxiety Disorder-7 (GAD-7) anxiety screening scale. We examined whether these diseases
changed students' perceptions of their academic success using the Academic Self-Concept Scale (ASCS).
610 students responded to the survey. When questioned about their preferred class type, 581 students
(95.2 percent) said that they preferred classroom classes. The average score on the Academic Self-
Concept Scale was 2.760.35. PHQ-9 mean scores were 11.946.90, while GAD-7 mean scores were
10.305.66. The intensity of depression and anxiety had a signi�cant effect on Academic Self-Concept
Scale scores (p0.001 and p0.05, respectively). The �ndings indicate that students in a typical
circumstance do not face di�culty transitioning from classroom-based instruction to online delivery.

Educational Impact And Implications Statement
The present study suggests that the change in educational modality, mainly in undergraduate and
graduate students during the COVID-19 pandemic, has various psychological consequences such as
anxiety, depression, and stress, due to strict social isolation.

Background
"I never teach my pupils; I only attempt to provide the conditions in which they can learn." – Albert
Einstein.

After months of strict social isolation, it's unsurprising that depression and anxiety are prevalent. These
disorders, however, can have a negative effect on anyone's quality of life. Fear or stress can disturb the
prefrontal cortex, amygdala, and hippocampus's functionality. These dysfunctions manifest as
unpredictable executive functioning and manifest as memory loss, low retention, or fast shifts in
attention and decision-making aims. 1. The COVID-19 pandemic's various levels of stress and fear can
have an effect on the human psyche. A recent study in the Mexican population reported that during the
initial phase of the COVID-19 epidemic, the reported number of anxiety and depression episodes
increased by up to 51% and 86%, respectively. 2. Furthermore, major outbreaks of infectious diseases,
such as COVID-19, have been linked to psychological distress 3, fear 4–6, anxiety 7, and even a novel
disorder called coronaphobia 8,9. The COVID-19 pandemic is a unique scenario that has compelled
governments to build plans to ensure social security and economic stability, as well as improvising
techniques for responding to, adapting to, and overcoming daily barriers that allow the population to live
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as normally as possible. 10,11 One critical issue in this pandemic is the necessity to maintain
educational programs in public and private academic institutions. March 12–14, the majority of schools
nationwide were closed. As an alternative, I've continued to offer lessons online via various platforms
such as Skype, Google, and Zoom. 15. Online education has grown in popularity over the last two
decades as a result of its advantages over face-to-face education. However, in the context of the current
crisis, the rapid incorporation of virtual education has distracted focus away from the modality's primary
issues. 16. While transitioning from classroom-based instruction to online delivery is not di�cult for
students in most circumstances, being quarantined can be stressful and frustrating, limiting effective
learning. Given the complexity of the present pandemic scenario, we were interested about how the shift
to online education affects students' perspectives of their learning and performance.

Methods

Aims
This study aimed to identify undergraduate and graduate students' preference for class modality
(classroom or online) and to explore whether the presence of mental health disorders, such as depression
or anxiety related to the COVID-19 pandemic, altered their perception of their academic performance.

Study design
This study was a cross-sectional survey study in which we used the Academic Self-Concept Scale (ASCS)
17, the Patient Health Questionnaire-9 (PHQ-9) depression screening scale, and the General Anxiety
Disorder-7 (GAD-7) screening scale. The participants were asked about their gender, age, and preference
for teaching modality (classroom or online) and whether they perceived any change in their performance
or grades during the pandemic. The survey was distributed online through the authors' social media
accounts or acquaintances from April to June 2020.

Participants were invited to send the survey to other undergraduate and graduate students to obtain a
snowball sampling effect. The inclusion criteria were > 18 years old and enrollment in any undergraduate
or graduate course but attending online. The exclusion criteria were not attending an online course or not
being registered in a university undergraduate or graduate course.

Instruments
To evaluate academic performance, we used the ASCS. This instrument is a 20-question inventory with a
Likert scale of four options: "strongly disagree," "disagree," "agree," and "strongly agree," which are used to
explore a student's perception of his/her academic performance. The scoring is divided into two
subscales: Con�dence, which evaluates the student's academic competence through the course, and
Effort, which evaluates the student's commitment and interest in the course. To evaluate depression, we
used the PHQ-9 Questionnaire, a nine-question inventory used to identify the presence and intensity of a
depressive disorder. No risk of depression or minimal risk was de�ned when a score of 0 to 4 was
obtained, mild depression when it was 5 to 9, moderate depression with a score of 10 to 14, moderately
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severe depression from 15 to 19 and severe depression with a score greater than 20. GAD-7 questionnaire
was used to assess anxiety. This seven-item questionnaire assesses the presence and intensity of anxiety
disorders. A score of 5–9 represents mild anxiety, 10–14 moderate anxiety, and greater than 15 severe
anxiety.

Data analysis
The data analysis was performed using SPSS Statistics software. The descriptive analyses included
proportions, means, and standard deviations. The inferential analysis was performed using the chi-
squared test, analysis of variance (ANOVA), and Student's t-test. Additionally, post hoc analysis was
performed using Tukey honestly signi�cant difference (HSD) and Bonferroni test. A probability level of p 
< 0.05 was considered to be signi�cant.

Ethics approval and consent to participate.
Verbal and written authorization was obtained from each participant. The surveys were anonymous to
guarantee the con�dentiality of each participant. This study complies with national committees' ethical
standards on human experimentation and the Helsinki Declaration of 1975, as revised in Fortaleza, Brazil
2013. The study protocol was submitted to ClinicalTrials.gov and registered with the identi�er:
NCT04420416.

Results
A total of 720 students answered the survey; 110 surveys were excluded from the study because they
were incomplete, resulting in 610 (84.7%) completed surveys from 386 female students (63.3%) and 224
male students (36.7%). The mean age was 20.58 ± 3.27 years. The rest of the demographic
characteristics are presented in Table I. 

Table 1. Demographic characteristics
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Age (mean, SD) 20.58 ± 3.27

Gender (n, %)  

Female 386 (63.3%)

Male 224 (36.7%)

Semester (n, %)  

1 16 (2.6%)

2 227 (37.2%)

3 49 (8.0%)

4 121 (17.4%)

5 20 (3.3%)

6 48 (7.9%)

7 39 (6.4%)

8 60 (9.8%)

9 30 (4.9%)

10 8 (1.3%)

11 1 (0.2%)

12 1 (0.2%)

Field of study (n, %)  

Arts and design 13 (2.1%)

Biological Sciences 22 (3.6%)

Humanitarian and political sciences 69 (11.3%)

Engineers 50 (8.2%)

Business Economics, administration, and accountancy 11 (1.8%)

Health sciences 445 (73%)

From the total sample, 436 students (71.5%) had not, and 174 students (28.5%) had taken an online
course before. When asked about their class preferences, 581 students (95.2%) preferred classroom
classes, and 29 students (4.8%) preferred online classes.
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When asked whether their perception of their academic performance had changed after transitioning to
online learning, 493 students (80.8%) felt that their performance had worsened, 84 students (13.8%) felt
that their performance had stayed the same as before, and 33 students (5.4%) felt that their performance
had improved. When asked whether their grades had changed since the transition to online learning, 296
students (48.5%) responded that their grades had stayed the same as before, 247 students (40.5%)
reported worse grades compared with previous grades in classroom classes, and 67 students (11%)
reported better grades than before.

The average ASCS score was 2.76 ± 0.35. The ASCS subscales were used to assess the Con�dence and
Effort categories. The total sample mean scores were 2.71 ± 0.37 for Con�dence and 2.82 ± 0.45 for
Effort. The total mean PHQ-9 score was 11.94 ± 6.90, and the mean GAD-7 score was 10.30 ± 5.66. The
depression and anxiety frequencies are presented in Table II.

Table 2. Mean ACSC Con�dence and Effort scores grouped according to depression and anxiety identi�ed
with the GAD-7 and PHQ-9.
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Depression Groups n (%) Con�dence Mean
Scores

Effort Mean
Scores

ASCS overall
Scores

Minimal or none 103
(16.9%)

2.82 ± 0.41 2.87 ± 0.50 2.85 ± 0.42

Mild Depression 132
(21.6%)

2.81 ± 0.38 2.87 ± 0.43 2.84 ± 0.34

Moderate Depression 168
(27.5%)

2.69 ± 0.32 2.82 ± 0.46 2.75 ± 0.35

Moderately severe
Depression

110
(18.0%)

2.62 ± 0.34 2.79 ± 0.40 2.71 ± 0.30

Severe Depression 97
(15.9%)

2.57 ± 0.37 2.73 ± 0.43 2.65 ± 0.32

Anxiety Groups        

Minimal or none 130
(21.3%)

2.81 ± 0.40 2.86 ± 0.46 2.84 ± 0.39

Mild Anxiety 210
(34.4%)

2.71 ± 0.35 2.80 ± 0.45 2.75 ± 0.35

Moderate Anxiety 146
(23.9%)

2.66 ± 0.32 2.81 ± 0.42 2.73 ± 0.31

Severe Anxiety 124
(20.3%)

2.64 ± 0.41 2.82 ± 0.45 2.73 ± 0.36

Co-diagnosis groups        

Both depression and
anxiety

447
(73.3%)

2.67 ± 0.36 2.80 ± 0.44 2.74 ± 0.34

Depression only 60 (9.8%) 2.80 ± 0.36 2.83 ± 0.38 2.81 ± 0.31

Anxiety only 33 (5.4%) 2.79 ± 0.38 2.85 ± 0.45 2.82 ± 0.36

Neither anxiety nor
depression

70
(11.5%)

2.83 ± 0.43 2.89 ± 0.53 2.86 ± 0.44

Notes: Data is presented as mean scores and standard deviation.

Student's T test for independent samples was employed to contrast PHQ-9 and GAD-7 scores with the
students' perception of their performance (better or worse). The groups' mean and t scores are presented
in Table III.

Table 3. Perceived academic performance and grade changes groups comparisons in PHQ-9 and GAD-7
mean scores.
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Perceived academic performance
change

PHQ-9 mean
scores

t scores GAD-7 mean
scores

t scores

         

Better performance 11.30 ± 8.31 -0.86 10.72 ± 6.35 0.46

Worse Performance 12.58 ± 6.70 10.68 ± 5.54

Grade changes        

Better grades 11.65 ± 6.69 -2.54** 9.95 ± 5.53 -2.55**

Worse grades 14.04 ± 6.77 11.88 ± 5.47

Notes: Data is presented as mean scores and standard deviation; t scores were obtained with
Student's t test. ** = p < 0.010.

One-way between-group ANOVA was used to compare the ASCS scores according to the severity of
depression. There was a signi�cant effect of the severity of depression on the ASCS scores (F (4,605) =
6.506, p < 0.001). Post hoc comparisons using the Tukey honestly signi�cant difference (HSD) test
indicated that ASCS mean score differed signi�cantly between the mild depression group and the
moderately severe and severe depression groups. The mean ASCS scores also differed signi�cantly
between the severe and moderately severe depression groups compared with the minimal to no
depression group. These differences continued after adjusting for multiple comparisons using the
Bonferroni Test. For the mean ASCS scores, the severity of anxiety differed between groups (F (3,606) =
2.631, p < 0.05). The ASCS score differed between the no anxiety group and the moderate and severe
anxiety groups. Different results persisted even after adjusting for multiple comparisons using the
Bonferroni test.

One-way between-group ANOVA was used to compare the mean ASCS Con�dence and Effort subscale
scores according to the severity of depression. There was a signi�cant effect of the severity of depression
on the Con�dence score (F (4,609) = 10.290, p < 0.001). The mean Con�dence scores differed
signi�cantly between the severe depression group and the minimal or no depression and mild depression
groups. These differences also persisted after adjusting for multiple comparisons using the Bonferroni
test. The mean Effort subscale scores did not differ signi�cantly according to the severity of depression
(F (4,609) = 1.924, p > 0.05).

One-way between-group ANOVA was used to compare the Con�dence and Effort scores according to the
severity of anxiety. There was a signi�cant effect of anxiety on Con�dence scores (F (3,609) = 5.808, p <
0.001). Post hoc comparisons using the Tukey HDS test indicated that the Con�dence score differed
signi�cantly between the no to minimal anxiety group and the moderate and severe anxiety groups.
These differences continued after adjusting for multiple comparisons using the Bonferroni test. The
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mean Effort subscale scores did not differ signi�cantly according to the severity of anxiety (F (3,609) =
0.606, p > 0.05). ACSC’s gender differences can be found in Figure 1.

Discussion
Currently, the COVID-19 pandemic is a public health emergency of international concern, and
governments have had to improvise strategies to keep a�oat essential sectors such as education.
Because of the conditions caused by the pandemic, UNESCO supports countries in their efforts to reduce
the immediate impact of school closures and facilitate the continuity of education for all through
distance learning, such as online learning programs 14. In the USA, student preference for fully online
courses has increased in recent years 18, but the student population in Mexico does not seem
comfortable with the idea of distance education, and most students still prefer face-to-face academic
programs. Additionally, as many students may be struggling psychologically because of the overall
situation, it could be challenging for most students to maintain the same enthusiasm for online classes
as for the face-to-face classroom environment.

Despite being a handy tool, it is essential to remember that the online modality of education also has
some setbacks. For starters, not all students or university faculty are technologically skillful to access or
manage the conference tools or online classrooms platforms available, complicating the process for both
the lecturer and the students. 19 Additionally, for this modality to work, they all must have access to a
computer or a laptop and a fast or stable internet connection as most classes are live. Orellana et al.
de�ned one of the most critical challenges of virtual education for both students and teachers as the lack
of interest and enthusiasm. The authors mention that students must be self-motivated, as being outside
a classroom could alter their attention span and be susceptible to distractions outside the class. Also,
both faculty members and students must acquire quickly the technological skills needed to use the
classes materials successfully 20.

Some possible content-related issues include the role of instructors in content development and
integration of multimedia. Instructors must modify their teaching style, time management, and
adaptation of the transition from face-to-face to virtual teaching. The absence of programs to prepare for
this educational transition can directly impact the education of students. Therefore, students must
understand and take full responsibility for their learning needs, goals, and strategies 16.

Contrary to our results, Olmes et al. found a high acceptance and even liking of the online courses.
Although presenting a small sample of medical students, almost 3/4 of their sample were looking
forward to receiving more online courses. Most students referred to miss actual patients during classes
and commented that online classes could not replace patient contact in the hospital preferred traditional
lectures. 21. A study made in 2018 compared the grades of a sample of medical students, alternating the
use of live and prerecorded classes in a preparation course. 22 The authors found similar results for both
groups, although no students received exclusive live or video lectures. Our sample not only preferred
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presential classes, but they also perceived a lower performance and grades when compared to the pre-
pandemic era.

Whether and how stress can positively or negatively affect students' academic performance is not clear,
although there are different theories to explain this. In a study of nursing students that assessed the
impact of stress factors and depressive symptoms on academic performance, higher stress rates were
associated with better individual semester performance, which suggests a positive impact of stress on
academic performance 23. Nevertheless, academic performance may be more susceptible because
depressive symptoms can interfere with intellectual activity, contributing to school failure 24. Our results
are consistent with Rojas Garcia and Ruggero because most of our students reported that their academic
performance worsened at the beginning of the online classes, and they perceived worse grades than
before. These �ndings suggest that negative emotions and online learning required because of the
pandemic probably played an essential role in creating psychological distress, which may have interfered
with students' ability to manage their educational responsibilities during this time.

The sudden outbreak of COVID-19 has inevitably caused anxiety, depression, and other stress reactions
among the general population and limited daily life and social activities for an unknown period 7. Our
study found that more than 80% of our student sample were distressed and had mild to severe anxiety
and depression after the beginning of the COVID-19 outbreak. This prevalence is higher than that reported
by a study in the U.S. 1 month after the declared state of emergency, where at least one-third of young
adults reported having clinically elevated levels of depression and anxiety 25. A study of 7,143 students in
China reported that 24.9% experienced some degree of anxiety: 0.9% experienced severe anxiety, 2.7%
moderate anxiety, and 21.3% mild anxiety 26. Our sample had a higher prevalence of anxiety; most
students reported experiencing anxiety, and more than one-�fth of the students met the cutoff scores for
each category of mild, moderate, and severe anxiety. This �nding indicates that the pandemic has had a
negative psychological impact on university students in Mexico.

In a study of 1,826 German university students, the sudden change from face-to-face teaching to online
delivery resulted in digital inequality. Two groups were found in the sample: students with excellent
preconditions for studying in a digital format, such as access to equipment and skills for participating,
and problematic preconditions related to other aspects of disadvantage. This latter group was found to
have higher scores for tension, overload, worries, and emotional loneliness and to experience more
signi�cant stress 27.

In our sample, severe scores for anxiety and depression were more prevalent than mild scores. These
�ndings are consistent with that of a study of Spaniard university students in which 34.1% of participants
reported moderate to severe depression, 21.3% reported moderate to severe anxiety symptoms, and 50.4%
of their symptoms were related to a moderate or severe psychological impact during the outbreak and
lockdown 28. Only 11% of our students referred to themselves as emotionally stable, which is an
alarmingly low percentage and shows the importance of providing psychological resources to address
social isolation during the pandemic until regular activity resumes.
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The academic performance of our sample was explored using the ASCS. Academic self-concept can be
described as the self-perception of one's capabilities or competence in the academic �eld. This scale has
been used to measure secondary education students' performance 17,29. The authors of the scale suggest
that a helpful home environment can elevate the students' academic performance. This situation is
particularly relevant to our study because the participants in our sample were attending classes online,
and some did not live in a helpful or harmonic environment; for example, many households do not have a
specialized area for study. Besides, other family members in the house may contribute to distractions or
interruptions during class time.

Our sample reported lower academic self-concept scores than those reported in �rst-year college students
30. When exploring the students' mental state in our sample, we found that the higher the PHQ-9 or GAD-7
scores, the lower the ASCS total scores. However, we also found that the participants who met the cutoff
scores for moderate anxiety and severe anxiety for the GAD-7 scores presented similar scores in the Effort
and Con�dence subscales and ASCS overall scores. Although the students with moderate and severe
anxiety had lower scores than those with no or minimal anxiety, it seems that the higher levels of anxiety
are associated with a similar level of effort. Some students noted that anxiety and stress often inspired
them to put in greater effort in their studies.

Conclusion
The COVID-19 pandemic has directly impacted students' performance and the ability to receive
information. Like most countries, Mexico has had to improvise strategies to continue providing education
at all levels. These strategies have addressed the operational aspects, but the psychological impact of
con�nement and other factors related to the pandemic has led to an increase in students' incidence of
depression and anxiety. This trend may contribute to barriers that prevent proper learning and affect
students' preparation, grades, and performance. Strategies should be created to support students
continue their academic program through distance learning as social isolation is used to limit the
possible spread of disease. However, this must be delivered in a way that avoids imposing barriers to
learning. Such strategies must incorporate an understanding of how stressful and complicated social
isolation can be.
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Figure 1

Gender differences in Con�dence, Effort and ASCS mean scores in each diagnosis category. 


