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Abstract 

Background:  One of the worst pandemics of recent memory, COVID-19, severely impacted the public. In particu-
lar, students were physically and mentally affected by the lockdown and the shift from physical person-to-person 
classrooms to virtual learning (online classes). This increased the prevalence of psychological stress, anxiety, and 
depression among university students. In this study, we investigated the depression levels in Saudi Arabian university 
students who were learning virtually because of the COVID-19 pandemic and examined its impact on their educa-
tional proficiency.

Methods:  The study focused on two points: first, examining the depression levels among undergraduate students in 
Saudi Arabia, by adapting the Zung (Self-Rating Depression Scale) questionnaire. Second, whether there is an associa-
tion between the levels of depression and various distress factors associated with virtual (online) learning resulting 
from the COVID-19 pandemic and its impact on students’ educational behaviors. The questionnaire was prepared 
using a monkey survey and shared online, via email, and on WhatsApp groups, with participants in two universities, a 
public and private university in the largest city of Saudi Arabia. A total of 157 complete responses were received. Data 
were analyzed using SPSS-24, the chi-square test, descriptive statistics, and multilinear regression.

Results:  The results indicated that three-fourths of the university students suffered from different depressive symp-
toms, half of which had moderate to extreme levels of depression. Our study confirmed that a boring virtual (online) 
learning method, stress, fear of examinations, and decreased productivity were significantly associated with increased 
depression. In addition, 75% and 79% of the students suffered from stress and fear of examinations, respectively. 
About half of the students were associated with increased depression. The outcome also indicated that female stu-
dents experienced extreme depression, stress, and fear of examinations more than males.

Conclusion:  These findings can inform government agencies and representatives of the importance of making swift, 
effective decisions to address students’ depression levels. It is essential to provide training for students to change their 
educational experience mindset, which might help decrease "depression and stress-related growth." There is also a 
need to search for a better virtual teaching delivery method to lessen students’ stress and fear of examinations.
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Background
On March 11, 2020, the World Health Organiza-
tion (WHO) declared the highly contagious coronavi-
rus (COVID-19) a global pandemic [1]. As the cases of 
COVID-19 increased, China, and many other countries 
practiced partial or complete lockdowns. It is estimated 
that this drastic measure helped save 3 million lives 
across 11 European nations [2]. Toward the end of Janu-
ary 2022, the total number of confirmed COVID-19 cases 
worldwide was 360,578,392, and 5,620,865 confirmed 
deaths. The number of people who received vaccination 
doses globally was 9,679,721,754 [3].

To contain the virus, the lockdown caused academic 
disruptions. This resulted in the indeterminate closure 
of schools, universities, various institutes, shopping 
malls, and centers of economic activities [4, 5]. Repeti-
tive activities, transfer of educational mode to distance 
(virtual) learning, and change in social life amplified the 
prevalence of psychological stress, anxiety, depression, 
and acute stress reactions among university students [6]. 
Sociodemographic factors associated with low mental 
health include financial constraints, old age, infection 
risk, and fear of losing a relative or friend. In addition, 
COVID-19 pandemic-related educational stress may be 
attributed to (in no particular order): (a) transformed 
teaching and assessment methods; (b) skepticism about 
university education; (c) technological worries about 
online courses [7, 8]; (d) uncertainty about the future 
because of academic disruptions; (e) fear of failing exami-
nations; (f ) inability to concentrate during lectures, and 
many more factors. All these factors have been detected 
in universities across the world [9, 10]. A global study 
that inspected students’ experiences in about 62 differ-
ent countries, including a university in the United States, 
found that students expressed worries about their aca-
demic achievements and professional careers and feelings 
of dullness, anxiety, and frustration [9]. Students in China 
also reported increased sadness, anger, anxiety, and fear 
[11]. The occurrence of depression, psychological dis-
tress, and anxiety from pandemics differed from country 
to country. A study in Italy reported that 15.4% of Italians 
suffered from extremely high levels of depression, 12.6% 
were highly stressed, and 11.5% were highly anxious [12]. 
In Malaysia, it was reported that severe to extremely 
severe levels of depression and anxiety were found in 
9.2% and 13.2% of the subjects, respectively. Moderate 
stress was found in 9.5% of subjects, and severe to highly 
severe stress was found in 6.6% of subjects [13]. Further-
more, students in Switzerland manifested a decrease in 
social interface and higher levels of stress, anxiety, and 
loneliness [14]. Adults have also reported declining phys-
ical activity, while food eating increased during pandemic 
quarantine periods compared to previous times [15].

The first COVID-19 case appeared in the Kingdom 
of Saudi Arabia (KSA) on March 2, 2020 [16], while 
the lockdown was imposed on March 8, 2020. To keep 
students on track due to the pandemic, the educa-
tion delivery mode was switched to virtual learning. It 
has been over one year since teaching was transferred 
online, and many countries worldwide have tried to 
revert to the standard path of education by opening 
schools and universities. Although the COVID-19 vac-
cine is available worldwide, some countries are still 
practicing lockdown because of the appearance of sev-
eral more contiguous variants of the coronavirus, such 
as Delta, a SARS-CoV-2 strain that was first spotted in 
India [17]. The spread of COVID-19 presents a serious 
risk; in mid-April 2022, the confirmed cases in KSA 
were 751,717, out of which 736,910 had recovered, and 
9,055 deaths were recorded [18].

The psychological consequences of COVID-19 have 
been observed and described in KSA. Al-Hanawi et al. 
[19] reported different levels of distress in 40% of 
the general Saudi population because of COVID-19. 
Moreover, Alkhamees et  al. [20] reported moderate 
to severe psychological effects in 23.6% of the general 
Saudi population. In another study of the influence of 
the COVID-19 pandemic on Saudi Arabian residents, 
Alyami et  al. [21] stated that the percentages of mild, 
moderate, moderately severe, and severe levels of 
depression were 41%, 20%, 6.2%, and 3.2%, respectively. 
Furthermore, Khoshaim et al. [22] reported that about 
35% of students experienced moderate to extreme anx-
iety levels. Azmi et  al. [23] observed that 75% of stu-
dents suffered from various levels of depression, while 
41% suffered from low levels of self-esteem.

Likewise, another study found that 35% of students 
in the western and northern regions of KSA had high 
rates of distress [24]. Following the observed rise of 
psychological disorders, the authorities posted health 
messages and distributed procedures to the public. For 
example, during the pandemic, the Saudi Center for 
Disease Control and Prevention (CDC) [25] supplied 
a precautionary manual for mental and social health 
focused on prevention, pressure, and fear control. 
From the foregoing, the COVID-19 pandemic has had a 
severe impact on the physical and mental health of the 
public in general and students in particular, as univer-
sity students are among those most severely affected by 
the COVID-19 pandemic.

In this study, we investigated the depression levels of 
university students in Riyadh, the capital and largest 
city in KSA, who were learning virtually because of the 
COVID-19 pandemic. We also assessed the impact of vir-
tual learning on their educational behaviors. The follow-
ing questions were explored during the investigation:
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Question 1:	 What are the levels of depression among 
university students?

Question 2:	 What is the impact of virtual learn-
ing on students’ educational behaviors and what are 
the relationship between depressive symptoms they 
exhibited and virtual learning?

To answer the second question, we explored the rela-
tionship between the levels of depression and various 
distress factors associated with virtual learning because 
of the COVID-19 pandemic and its impact on students’ 
educational behaviors. These factors were divided into 
two main categories: Category 1 dealt with factors relat-
ing to how virtual learning has affected students’ feelings 
from an educational perspective. Category 2: dealt with 
factors relating to how virtual learning affected students’ 
understanding of subjects/learning materials.

Once we ascertain the current levels of depression and 
their impact on students’ educational behavior, we may 
embark on helping them cope with the extraordinary 
situation. Hopefully, this will help lower their elevated 
depression levels. Furthermore, we hope our study will 
guide policymakers in searching for innovative ways of 
online teaching to make learning less stressful and more 
productive.

Methods
Design and sampling procedure
This study examines depression levels and investigates 
virtual learning-related distress factors, which might pre-
dict the increased level of depressive symptoms among 
university students in Riyadh City during the COVID-19 
pandemic.

Research design
We conducted a descriptive survey-based study to obtain 
responses from students at large universities in Riyadh, 
the capital of KSA. The total size of the target population 
of the city of Riyadh is about 7 million [26]. The sampled 
population of both universities’ undergraduate students 
was approximately 0.027 million (27,000). The male-to-
female ratio of undergraduate students at King Saud Uni-
versity (KSU) is about 67%: 33%; the male-to-female ratio 
of undergraduate students at Prince Sultan University 
(PSU) is about 28%: 72%, as this is a female-dominated 
university. Since the sampled population was largely het-
erogeneous, we minimized the heterogeneity by divid-
ing the given population into sub-populations to obtain 
sampling units that are homogeneous internally and het-
erogeneous externally. Hence, we used a stratified ran-
dom sampling technique, which is more appropriate than 
other sampling techniques for obtaining better estimates 
of the parameters of interest. To ensure the efficiency of 

the estimates, we used the proportional allocation tech-
nique to determine the sample size.

A Monkey survey was used to prepare the question-
naire, following the approval of PSU’s Institutional 
Review Board. The questionnaire included demographic 
questions, such as gender, age, and college. Zung’s Self-
Rating Depression Scale (ZSDS), with 20 items on a 
4-point Likert scale, was used to measure depression. 
The questionnaire also had questions to address distress 
factors associated with virtual learning because of the 
COVID-19 pandemic. The students were asked to read 
all the questions carefully and answer them.

The survey was written in English and Arabic side by 
side. A subject expert translated the questionnaire from 
Arabic to English. Thereafter, five more experts checked 
the same questions for more corrections and authentic-
ity. The actual online survey took place from March to 
April 2021. The survey was voluntary, and the informed 
consent of the students was sought. We received rea-
sonable responses from the students; however, we also 
received some incomplete responses. The missing/
incomplete responses were discarded from the study so 
that the estimated results were not compromised. The 
valid responses received from males and females were 
49.7% and 50.3%, respectively.

Measuring instruments
Demographic data and personal characteristics, such as 
age, gender, and area of study, were recorded.

Depression measure
The ZSDS was used to measure the levels of depression. 
The tool is a 20-item self-reporting assessment device 
used for measuring depression levels [27, 28]. This is 
divided into 10 positively worded and 10 negatively 
worded items. The latter items were reversely scored. 
Each item was scored on a Likert-type scale as follows: 
1 = Never, 2 = Sometimes, 3 = Often/most of the time, 
and 4 = Always. The total raw scores ranged from 20–80, 
and when converted into the depression index (termed 
"ZSDS index"), the range becomes 25–100. To determine 
the level of depression, we classified the ZSDS index into 
four classes (levels). Therefore, ZSDS index scores were 
considered "normal" from 25–49, "Mildly Depressed,” 
from 50–59, “Moderately Depressed” from 60–69, and 
“Severely Depressed” from 70 and above [27]. In [29], 
the author translated the ZSDS measure into Arabic and 
further validated it. Question 6, “I still enjoy sex,” was 
deemed offensive religiously and culturally. Therefore, it 
was rephrased to “I enjoy looking at, talking to, and being 
with attractive women/men,” which is culturally more 
appropriate. The accuracy of the new version was veri-
fied in [29]. The Arabic and English languages were used 
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side by side to prepare the questionnaire. The Cronbach’s 
alpha coefficient of this study was 0.87, showing high 
internal consistency.

Data on distress factors associated with virtual learning
Data on distress factors associated with virtual learning 
due to the COVID-19 pandemic were divided into two 
categories. The first category dealt with questions on how 
virtual learning due to the pandemic affected students’ 
feelings from an educational perspective and caused a) 
lack of motivation/boredom, b) stress, c) worry and fear 
of exams, and d) decreased productivity. The second 
category dealt with questions on virtual learning and its 
effect on students’ understanding of subjects/materials, 
such as a) It needs more self-effort to understand, b) It 
made learning and understanding harder for them, c) 
They need more time to understand the subject, i.e., the 
understanding pace became slower, d) Virtual learning is 
boring, and e) they had difficulty solving problems in aca-
demic subjects and writing down the solutions correctly. 
The answer to each question was either “Yes” or “No.”

Finally, the questionnaire had an open-ended ques-
tion that offered students a chance to express in their 
own words how the lockdown and virtual teaching had 
affected their educational advancement.

Data analysis
Data were analyzed using IBM SPSS version 24 software. 
The categorical variable demographic data were analyzed 
descriptively to determine the essential characteristics of 
the sample and were presented as counts and percent-
ages. The level of depression index among university 
students in Riyadh, and its association with gender, age, 
and their field of education, was analyzed using the chi-
square test and descriptive statistics. Multilinear regres-
sion analysis was performed to investigate the connection 
between depression levels and various factors associated 
with virtual learning due to the COVID-19 pandemic. 
The statistically significant level was set at p ≤ 0.05.

Results
Demographic characteristics
The total number of participants was 157 university stu-
dents. Table 1 shows the demographic characteristics of 
the participants.

Students’ levels of depression and demographic variables
In the univariate analysis, chi-square tests were used 
to determine the associations between students’ demo-
graphic variables and the ZSDS level. Table  2 displays 
the association between depression levels with gender, 

age, and college. Among the demographic variables, 
only the association with gender was statistically sig-
nificant at χ2 = 20.229, and p < 0.001, while the associa-
tion with age and college was not significant. A total of 
74.4% of the students had various levels of depression. 
Of these, 37%, 21.7%, and 16% had mild, moderate, 
and severe depression levels, respectively. In addition, 
females (28%) had more depressive symptoms than 
males (4%).

Educational distress factors associated with virtual 
learning and descriptive statistics
The factors related to virtual learning sequel to the 
COVID-19 pandemic, and its impact on students’ edu-
cational behaviors were divided into two categories. 
Questions on virtual learning’s effect on students’ feel-
ings from an educational perspective (Category 1) had 
four items, each with a "Yes" or "No" answer. Likewise, 
questions on virtual learning and its effect on students’ 
understanding of the subjects/materials (Category 2) 
had five items, each with a “Yes” or “No” answer. Table 3 
demonstrates the descriptive statistics. In the first cat-
egory, the highest percentage was feeling worried and 
having a fear of exams (79%), followed by stress (75.2%), 
lack of motivation, and decreased productivity (70%, 
each). In the second category, the highest percentage 
was 78%, who felt they had to put extra self-effort into 
understanding and studying.

Furthermore, 74.5% felt that virtual learning was 
more challenging for them to understand than physi-
cal learning. In addition, 73% said virtual learning was 
slow and extra time was needed to understand and 
learn the concepts, while 64% found it boring. Finally, 
58.6% had difficulty solving problems and submitting 

Table 1  Demographic characteristics of the respondents

Variable Frequency Percentage

Gender
  Male 78 49.7%

  Female 79 50.3%

Age group
  < 25 Years 151 96%

  ≥ 25 Years 6 4%

College
  Computing and IS 103 65.5%

  Business Administration 37 23.5%

  Engineering and Science 10 6%

  Others 7 5%
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properly written answers (for math and computer sci-
ence subjects).

Distress factors related to virtual learning and depressive 
symptoms
Multilinear regression analysis was used to study whether 
various distress factors related to virtual learning can 
influence depressive symptoms among students.

The first category, which dealt with students’ feel-
ings from the educational point of view, hypothesized 
that lack of motivation, stress, worry/fear of examina-
tions, and decreased productivity would significantly 
impact the development of depressive symptoms among 
students.

Multi-regression analysis was used to test the hypoth-
eses, with the Zung depression index as a dependent 
variable. The results show that 24.6% of the variance in 
Zung’s depression index can be accounted for by four 

predictors, collectively, F(4, 152) = 12.414, p < 0.001 . 
Looking at the unique individual contribution of 
the predictors, the result shows that worry and 
fear of exams ( β = 0.290, t = 3.589, p < 0.001) , 
stress ( β = 0.202, t = 2.566, p = 0.011 < 0.05) , and 
decreased learning amount and not being productive 
( β = 0.211, t = 2.783, p = 0.006 < 0.05) , statistically 
significantly contributed to worsening depressive symp-
toms. The predictor, feeling lack of motivation, did not 
significantly impact developing depressive symptoms.

The second category dealt with virtual learning and its 
effect on students’ understanding of the subjects/materi-
als. It was hypothesized that the need for extra self-effort 
to understand the subject, learning became harder, learn-
ing became slower, learning was boring, and difficulty in 
solving problems and writing answers properly would 
have a statistically significant impact on developing 
depressive symptoms among students.

Table 2  Association between depression levels and students’ demographic variables in Saudi Arabia

a 0 cells (0.0%) have less than 5 expected counts

Variable ZSDS

Normal (%) Mild (%) Moderate (%) Severe (%) Chi-square P-Value

Gender 20.229a  < 0.001

  Male 26 (33.3%) 34 (43.6%) 15 (19.2%) 3 (3.8%)

  Female 14 (17.7%) 24 (30.4%) 19 (24.1%) 22 (27.8%)

Total 40 (25.4%) 58 (37%) 34 (21.7%) 25 (16%)

Age Group 2.241 0.524

  < 25 years 37 (24.5%) 57 (37.5%) 33 (22%) 24 (16%)

  ≥ 25 years 3 (50%) 1 (16.7%) 1 (16.7%) 1 (16.7%)

College 3.181 0.786

  Business 9 (24.3%) 13 (35.1%) 9 (26.5%) 6 (24%)

  Computing and IS 25 (24.3%) 40 (38.8%) 20 (19.4%) 18 (17.5%)

  Others 6 (35.2%) 5 (29.4%) 5 (29.4%) 1 (6%)

Table 3  Educational distress factors associated with virtual learning due to the COVID-19 pandemic and descriptive statistics

Description YES
N (%)

NO
N (%)

C1. Virtual learning and its effect on students’ feelings from an educational perspective
  Lack of Motivation Feeling unmotivated/ bored/Lazy/unproductive 110 (70%) 47 (30%)

  Stress Feeling overwhelmed and stressed 118 (75.2%) 39 (24.8%)

  Worry and exam fear Feeling worried and fearful of exam/Panicked 124 (79%) 33 (21%)

  Decreased Productivity Feeling decreased learning and being unproductive 110 (70%) 47 (30%)

C2. Virtual learning and its effect on students’ understanding of the subjects/materials
  Extra self-effort The need to put extra effort to understand the lecture 122 (77.7%) 35 (22.3%)

  Need to study harder The study is more challenging when taught virtually 117 (74.5%) 40 (25.5%)

  Learning is slower than standard The need to spend more time to understand the material/topic 115 (73.2%) 42 (26.8%)

  Learning is boring Virtual learning is not exciting or fun 100 (63.7%) 57 (36.3%)

  Difficulty in solving problems Find difficulty in solving problems and submitting properly written answers 92 (58.6%) 65 (41.4%)
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Multi-regression analysis was used to test the 
hypotheses, with Zung’s depression index as a 
dependent variable. The test showed that 13% 
of the variance in Zung’s depression index can 
be accounted for by the five predictors, collec-
tively, F(5, 151) = 4.505, p < 0.001 . Looking at the 
unique individual contribution of the predictors, the 
result shows that learning is not much fun or excit-
ing ( β = 0.250, t = 3.060, p = 0.003 < 0.05) , and fac-
ing difficulty in solving questions and writing answers 
properly ( β = 0.176, t = 2.067, p = 0.05 < 0.05) , were 
statistically significantly associated with worsening 
depressive symptoms. While the other three predictors, 
learning became harder, learning became slower, and 
the need to put extra self-effort did not contribute sig-
nificantly to depressive symptoms, as shown in Table 4.

Furthermore, we explored two distress factors, stress, 
and worry/fear of exams, which contributed statistically 
significantly to worsening depressive symptoms. Using 
the chi-square test, we examined the association of the 
distress factors with depression levels; that is, what extent 
does stress or worry/fear of exams contribute to moder-
ate or severe depression. The results showed a statistically 
significant association between stress and moderate to 
severe levels of depression ( χ2 = 17.179, and p < 0.001). 
Likewise, there was a statistically significant association 
between worry/fear of exams and moderate to severe lev-
els of depression ( χ2 = 30.236, and p < 0.001), Table 5.

The association between stress or worry/fear of exams 
and gender was examined using the chi-square test. 
There was a statistically significant association between 
these two factors and gender, with more females having 
higher stress levels (54%) than males (41%). Also, worry/
fear of exams manifested in 60% of females and 40% of 
males during virtual learning, sequel to the COVID-19 
pandemic. The results are presented in Table 6.

Open‑ended questions
The questionnaire ended with an open-ended ques-
tion, in which students were asked to write in their own 
words how the lockdown has affected their educational 
advancement. Excerpts of the negative comments from 
students are outlined below:

“Virtual teaching and exam resulted in increased 
cheating."
“Virtual teaching caused difficulty in understanding 
the subject, which resulted in lowering my grades.”
"I have to sit in the same room with my siblings while 

Table 4  Results of multi-regression analysis

B regression coefficient, SE Standard Error, the dependent variable is Zung’s depression index

Factors B SE β t P-value

Virtual learning and its effect on students’ feelings from an educational point of view
  Lack of Motivation −0.493 1.916 −0.19 −0.257 0.797

  Stress 2.724 1.061 0.202 2.566 0.011
  Worry and exam fear 2.074 0.578 0.290 3.589  < 0.001
  Decreased Productivity 0.767 0.275 0.211 2.783 0.006
Virtual learning and its effect on students’ understanding of the subjects/materials
  Extra self-effort −0.256 2.178 −0.009 −0.118 0.906

  Need to study harder 0.775 1.200 0.058 0.646 0.519

  Learning is slower compared to physical teaching −0.112 0.817 −0.013 −0.137 0.891

  Learning is boring 1.519 0.497 0.250 3.060 0.003
  Difficulty in solving homework questions 0.832 0.403 0.176 2.067 0.040

Table 5  Chi-square test for association between a few distress 
factors and depression levels

a 0 cells (0.0%) have less than 5 expected counts

Factors ZSDS Levels Chi-
square

P-Value

Normal 
(%)

Mild (%) Moderate 
to Severe 
(%)

Stress 24 (20%) 39 (33%) 55 (47%) 17.179a  < 0.001

Worry and 
fear of 
exams

21 (17%) 45 (36%) 58 (47%) 30.236a  < 0.001

Table 6  Chi-square test for association between a few distress 
factors and gender

a 0 cells (0.0%) have less than 5 expected counts

Factors Male (%) Female 
(%)

Total Chi-
square

P-Value

Stress 48 (40.7%) 70 (59.3%) 118 (75%) 15.404a  < 0.001

Worry and 
fear of 
exam

50 (40%) 74 (60%) 124 (79%) 20.670a  < 0.001
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learning online, as my home is small. So, I cannot 
concentrate at all; it just makes me very frustrated.”

From their comments, it is clear that a virtual learning 
environment is entirely different from a physical class-
room teaching environment where exams are conducted 
with invigilators proctoring.

Significantly few students provided positive comments.

"Virtual teaching made me understand better and 
increased productivity and my grades."

Discussion
In this study, we investigated the severity of depressive 
symptoms among university students while learning vir-
tually because of the COVID-19 pandemic and its impact 
on educational behaviors in KSA We collected samples 
from different universities in Riyadh. The total number 
of complete responses was 157. The Zung Self-Rating 
Depression measure was used to measure depression lev-
els. Our results indicate that 75% of the students suffer 
from different levels of depression (37%, 22%, and 16% 
of the students reported mild, moderate, and extremely 
severe levels of depression, respectively). This result is 
consistent with an American study, which reported that 
44% of students in the USA experienced an augmented 
level of depressive thoughts [30].

The association between the levels of depression and 
various distress factors associated with virtual learning 
due to the pandemic and its impact on students’ educa-
tional behaviors was explored using multilinear regres-
sion. These factors are divided into two main categories: 
Category 1: These factors relate to how virtual learning 
has affected students’ feelings from an educational per-
spective. This consists of four items: lack of motivation, 
stress, worry/fear of exam, and decreased productiv-
ity. Category 2 factors relate to how virtual learning has 
affected students’ understanding of the subjects/materi-
als. This category has five items, including need of extra 
self-effort, need to study harder, learning is slower, virtu-
ally learning is boring, difficulty in solving problems, and 
writing properly.

Consistent with our hypotheses, we confirmed that 
stress, worry/fear of examinations, and decreased pro-
ductivity were significantly associated with an increased 
level of depression. Another recognized factor that 
contributes significantly to a higher risk of develop-
ing depressive symptoms among university students 
is that virtual teaching and learning becomes boring. 
Furthermore, students faced difficulty in solving math-
ematics and science problems and writing the answers 
properly due to online teaching. A few other factors, such 
as lack of motivation, learning became more complex and 

slower, and the need to put extra self-effort contributed 
to developing depressive symptoms.

Our results indicate that 75% of the students suf-
fer from stress, and about half (47%) have high levels of 
depression. This is consistent with the results in [13]. Our 
findings also indicate that 79% of the students suffer from 
fear of exams, and about half of them (47%) experience 
moderate to severe levels of depression. It is usual for 
some students to have worries and fear for exams; how-
ever, it is highly unusual for more than three-fourths of 
the students to experience fear and worry. This is a clear 
indication that the changed mode of lecture delivery and 
exam administration because of COVID-19 has a signifi-
cant role in raising depression levels among university 
students. Our findings indicate that a higher percent-
age of females experience extreme levels of depression 
than males (28% of females compared to only 4% of 
males), stress (59% females, vs. 41% males), and worry/
fear of exams (60% females, vs. 40% males). This finding 
is consistent with many studies concerning college stu-
dents, in which females were at a higher risk of suffering 
psychologically during virtual learning because of the 
COVID-19 pandemic [9, 31–33]. Another study showed 
that Vietnamese female students had a higher percentage 
of depression compared to male students [34]. Further-
more, Huange et  al. [35] reasoned that Chinese females 
experienced more anxiety than males during the COVID-
19 pandemic. Thus, we assert that feamles are more com-
monly inclined toward depression and anxiety disorders 
than males [36].

The results of the open-ended responses demonstrated 
the students’ frustration and stress relating to online 
learning. In contrast, very few students positively indi-
cated that online learning and studying from home felt 
relaxing.

Conclusion
COVID-19 has been a catastrophic experience. Although 
it has largely subsided, new variants are causing appre-
hension among health officials. Our research found that 
75% of university students in Saudi Arabia suffer from 
some degree of depression. Half of these students showed 
moderate to extreme levels of depression. This is greater 
than the expected depression level in the overall popula-
tion. Our study confirms that stress, worry, and fear of 
examinations, decreased productivity, and the fact that 
virtual learning is boring are significantly associated 
with increased depression. Our findings also indicate 
that 75% (79%) of the students suffer from stress (fear of 
exams), and that about half of them have increased lev-
els of depression. It should be noted that the students 
are 18–24  year olds. This is consistent with the study 
[22], which found that psychological distress, stress, and 
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anxiety were higher in the younger age group during the 
COVID-19 pandemic.

Remarkably, more female students experienced 
extreme depression, stress, and fear of exams than male 
students. This result supports previous reports that 
females were at higher risk of psychological distress 
during the COVID-19 pandemic [9, 31–33].

Our observation calls for instant attention and suste-
nance for students. There is a requirement to explore 
potential coping policies that have been shown to be 
effective during pandemics [37]. The results of our 
research might direct policymakers to develop distress 
management protocols as part of their policy for deal-
ing with future pandemics [38]. It is essential to provide 
training for students to redirect their educational expe-
rience mindset to focus on the “bright side” and expand 
instances that may guide "depression and stress-related 
growth.” A flexible mindset can also help students adapt 
to new ways of learning and developing tremendous 
gratitude for life. In addition, there is a need to explore 
better online teaching delivery methods to lower stu-
dents’ stress and fear of exams.

Study strengths and limitations
The strength of this study is that it was conducted after 
students had received virtual teaching for more than 
one year because of the Pandemic. Therefore, this study 
accurately reflects students’ depression levels and how 
these impact their educational behaviors in KSA.

Furthermore, the study was conducted in Riyadh, 
the capital of KSA, hence our study sample is more 
reflective of the Saudi student population. Moreover, 
the depression assessment tool for the study, the Zung 
Self-Rating Depression Scale, is a reliable, universally 
acceptable scale.

The limitation of our study is that the sample was not 
randomly selected from all university students, as a 
convenience sampling method was used.

Acknowledgements
Fatima Azmi would like to thank Prince Sultan University for funding the 
project and covering the publication fees.

Authors’ contributions
Conceptualization: FMA; AMA. Data Curation: FMA; AMA. Formal Analysis: FMA. 
Methodology: FMA; HNK. Writing-Original Draft: FMA; AMA. Writing-Review 
and Editing: FMA; HNK; AMA. The author(s) read and approved the final 
manuscript.

Funding
This work was supported by a research project grant [Grant number: COVID-
19-DES-2020–43] from Prince Sultan University, KSA.

Availability of data and materials
The raw data supporting the results of this study will be made available by the 
corresponding author without undue reservation.

Declarations

Ethics approval and consent to participate
This study was approved by Prince Sultan University’s Institutional Review 
Board (IRB) (Reference Number: PSU IRB-2021–03-0077). Furthermore, 
informed consent was obtained from the participants.

Competing interests
The authors declare no conflict of interest.

Author details
1 Department of Mathematics and Sciences, College of Humanities and Sci-
ences, Prince Sultan University, Riyadh, Saudi Arabia. 2 Department of Statistics, 
University of Science and Technology, Bannu, KPK, Pakistan. 3 Department 
of Computer Science, College of Computer and Information Sciences, King 
Saud University, Riyadh, Saudi Arabia. 

Received: 11 April 2022   Accepted: 29 June 2022

References
	1.	 WHO. Rolling updates on corona virus 2019 (covid-19). World Health 

Organization; 2020. https://​www.​who.​int/​emerg​encies/​disea​ses/​novel-​
coron​avirus-​2019/​events-​as-​they-​happen Retrieved on 14th Apr 2020.

	2.	 Flaxman S, Mishra S, Gandy A, et al. Estimating the effects of non-
pharmaceutical interventions on COVID-19 in Europe. Nature. 
2020;584(7820):257–61. https://​doi.​org/​10.​1038/​s41586-​020-​2405-7.

	3.	 World Health Organization. Coronavirus disease (COVID-19) (who.int) 
2019. https://​www.​who.​int/​emerg​encies/​disea​ses/​novel-​coron​avirus-​
2019 Accessed 25 Jan 2022.

	4.	 Viner RM, Russell SJ, Croker H, Packer J, Ward J, Stansfield C, et al. School 
closure and management practices during coronavirus outbreaks 
including COVID-19: a rapid systematic review. Lancet Child Adol Health. 
2020;4:397–404. https://​doi.​org/​10.​1016/​S2352-​4642(20)​30095-X.

	5.	 Anderson RM, Heesterbeek H, Klinkenberg D, Hollingsworth TD. How will 
country-based mitigation measures influence the course of the COVID-
19 epidemic? Lancet. 2020;395:931–4. https://​doi.​org/​10.​1016/​S0140-​
6736(20)​30567-5.

	6.	 Sankhi S, Marasine NR. Impact of COVID-19 pandemic on mental health 
of the general population, students, and health care workers: a review. 
2020. https://​doi.​org/​10.​20944/​prepr​ints2​02007.​0616.​v1 (preprints.org.)

	7.	 Azmi F, Khoshaim H. The COVID-19 pandemic and the challenges of 
e-assessment of calculus courses in higher education: a case study in 
Saudi Arabia. Ijlter. 2021;20(3):265–81. https://​doi.​org/​10.​26803/​ijlter.​20.3.​
16.

	8.	 Azmi F. Undergraduate students’ preference regarding the type of online 
homework questions in math and science subjects and instructors’ analy-
sis. In proceedings of Conference IC4E 2021: 12th International Confer-
ence on E-Education, E-Business, E-Management, and E-Learning. Tokyo, 
Japan, January 10–13, 2021. https://​doi.​org/​10.​1145/​34501​48.​34502​09

	9.	 Aristovnik A, Kerzˇič D, Ravsˇelj D, Tomazˇevič N, Umek L. Impacts of the 
COVID-19 pandemic on life of higher education students: a global per-
spective. preprints.org. 2020. https://​doi.​org/​10.​20944/​prepr​ints2​02008.​
0246.​v2

	10.	 Oerther DB, Peters CA. Educating heads, hands, and hearts in the COVID-
19 classroom. Environ Eng Sci. 2020;37(5):303–303.

	11.	 Cao W, Fang Z, Hou G, Han M, Xu X, Dong J, et al. The psychological 
impact of the COVID-19 epidemic on college students in China. Psychiatr 
Res. 2020;287:112934. https://​doi.​org/​10.​1016/j.​psych​res.​2020.​112934 
(PMID: 32229390).

	12.	 Mazza C, Ricci E, Biondi S, Colasanti M, Ferracuti S, Napoli C, et al. A 
nationwide survey of psychological distress among Italian people during 
the COVID-19 pandemic: immediate psychological responses and associ-
ated factors. Int J Environ Res Public Health. 2020;17(9):3165.

	13.	 Woon LS-C, Leong Bin Abdullah MFI, Sidi H, Mansor NS, Nik Jaafar NR. 
Depression, anxiety, and the COVID-19 pandemic: Severity of symptoms 
and associated factors among university students after the end of the 

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://doi.org/10.1038/s41586-020-2405-7
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://doi.org/10.1016/S2352-4642(20)30095-X
https://doi.org/10.1016/S0140-6736(20)30567-5
https://doi.org/10.1016/S0140-6736(20)30567-5
https://doi.org/10.20944/preprints202007.0616.v1
https://doi.org/10.26803/ijlter.20.3.16
https://doi.org/10.26803/ijlter.20.3.16
https://doi.org/10.1145/3450148.3450209
https://doi.org/10.20944/preprints202008.0246.v2
https://doi.org/10.20944/preprints202008.0246.v2
https://doi.org/10.1016/j.psychres.2020.112934


Page 9 of 9Azmi et al. Globalization and Health           (2022) 18:70 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

movement lockdown. PLoS One. 2021;16(5):e0252481. https://​doi.​org/​10.​
1371/​journ​al.​pone.​02524​81.

	14.	 Elmer T, Mepham K, Stadtfeld C. Students under lockdown: comparisons 
of students’ social networks and mental health before and during the 
COVID-19 crisis in Switzerland. PLoS ONE. 2020;15:e0236337-e236422. 
https://​doi.​org/​10.​1371/​journ​al.​pone.​02363​37 (PMID: 32702065).

	15.	 Ammar A, Brach M, Trabelsi K, Chtourou H, Boukhris O, Masmoudi L, 
et al. Effects of COVID-19 home confinement on physical activity and 
eating behaviour preliminary results of the ECLBCOVID19 international 
online-survey. medRxiv.org. 2020:1–24. https://​doi.​org/​10.​1101/​2020.​05.​
04.​20072​447

	16.	 Ministry of Health. MOH reports 3,121 new COVID-19 cases, reiterates the 
importance of social distancing. 2020. https://​www.​moh.​gov.​sa/​en/​Minis​
try/​Media​Center/​News/​Pages/​News-​2020-​06-​06-​001.​aspx Accessed July.

	17.	 Katella K. 5 things to know about the delta variant. Yale Medicine. 2022. 
https://​www.​yalem​edici​ne.​org/​news/5-​things-​to-​know-​delta-​varia​
nt-​covid.

	18.	 Worldometer. Total Coronavirus Cases in Saudi Arabia. 2022. https://​www.​
world​omete​rs.​info/​coron​avirus/​count​ry/​saudi-​arabia/.

	19.	 Al-Hanawi MK, Mwale ML, Alshareef N, Qattan AM, Angawi K, Almubark 
R, et al. Psychological distress amongst health workers and the general 
public during the COVID-19 pandemic in Saudi Arabia. Risk Manag 
Healthc Policy. 2020;13:733–42.

	20.	 Alkhamees AA, Alrashed SA, Alzunaydi AA, Almohimeed AS, Aljohani MS. 
The psychological impact of COVID-19 pandemic on the general popula-
tion of Saudi Arabia. Compr Psychiatry. 2020;102:152192. https://​doi.​org/​
10.​1016/j.​compp​sych.​2020.​152192.

	21.	 Alyami H, Naser A, Dahmash E, Alyami M, Alyami MS. Depression and 
anxiety during the COVID-19 pandemic in Saudi Arabia: a cross-sectional 
study. Int J Clin Pract. 2021;75:e14244. https://​doi.​org/​10.​1111/​ijcp.​14244.

	22.	 Khoshaim HB, Al-Sukayt A, Chinna K, Nurunnabi M, Sundarasen S, et al. 
Anxiety level of university students during COVID-19 in Saudi Arabia. 
Front Psychiatry. 2020;11:579750. https://​doi.​org/​10.​3389/​fpsyt.​2020.​
579750.

	23.	 Azmi FM, Khan HN, Azmi AM, Yaswi A, Jakovljevic M. Prevalence of 
COVID-19 pandemic, self-esteem and its effect on depression among 
university students in Saudi Arabia. Front Public Health. 2022;10:836688. 
https://​doi.​org/​10.​3389/​fpubh.​2022.​836688.

	24.	 Elhessewi G, Almoayad F, et al. Psychological distress and its risk fac-
tors during COVID-19 pandemic in Saudi Arabia: a cross-sectional 
study. Middle East Curr Psychiatry. 2021;28:7. https://​doi.​org/​10.​1186/​
s43045-​021-​00089-6.

	25.	 Center for Disease prevention and control, Ministry of Health, Riyadh. 
Novel corona virus (2019-nCoV) infection guidelines V1.2. 2020.

	26.	 Riyadh Population. Demographics, Maps, Graphs. 2020. https://​world​
popul​ation​review.​com/​world-​cities/​riyadh-​popul​ation.

	27.	 Zung WW. A self-rating depression scale. Arch Gen Psychiatry. 
1965;12:63–70.

	28.	 Zung WWK. Factors influencing the Self-Rating Depression Scale. Arch 
Gen Psychiatry. 1967;16(5):543–7.

	29.	 Kirkby R, AlSaif A, el-din Mohamed G. Validation of an Arabic translation of 
the Zung Self-Rating Depression Scale. Ann Saudi Med. 2005;25(3):205–8.

	30.	 Son C, Hegde S, Smith A, Wang X, Sasangohar F. Effects of COVID-19 on 
college students’ mental health in the United States: interview survey 
study. J Med Internet Res. 2020;22(9):e21279.

	31.	 da Silva ML, Rocha RSB, Buheji M, Jahrami H, Cunha KDC. A systematic 
review of the prevalence of anxiety symptoms during coronavirus epi-
demics. J Health Psychol. 2020;71:135910532095162–11. https://​doi.​org/​
10.​1177/​13591​05320​951620 (PMID: 32830577).

	32.	 Xiong J, Lipsitz O, Nasri F, Lui LMW, Gill H, Phan L, et al. Impact of COVID-
19 pandemic on mental health in the general population: a systematic 
review. J Affect Disord. 2020;277:55–64. https://​doi.​org/​10.​1016/j.​jad.​2020.​
08.​001 (PMID: 32799105).

	33.	 Sundarasen S, Chinna K, Kamaludin K, Nurunnabi M, Baloch GM, Kho-
shaim HB, et al. Psychological impact of COVID-19 and lockdown among 
university students in Malaysia: Implications and policy Recommenda-
tions. IJERPH. 2020;17:6206–13. https://​doi.​org/​10.​3390/​ijerp​h1717​6206 
(PMID:32867024).

	34.	 Nguyen DT, Wright EP, Dedding C, Pham TT, Bunders J. Low self-esteem 
and its association with anxiety, depression, and suicidal ideation in 

Vietnamese secondary school students: a cross-sectional study. Front 
Psychiatry. 2019;10:698. https://​doi.​org/​10.​3389/​fpsyt.​2019.​00698.

	35.	 Huang L, Xu F, Liu H. Emotional responses and coping strategies of nurses 
and nursing college students during COVID-19 outbreak. 2020. https://​
doi.​org/​10.​1101/​2020.​03.​05.​20031​898.

	36.	 Hunt J, Eisenberg D. Mental health problems and help-seeking behavior 
among college students. J Adolesc Health. 2010;46:3–10. https://​doi.​org/​
10.​1016/j.​jadoh​ealth.​2009.​08.​008 (PMID: 20123251).

	37.	 Wang H, Xia Q, Xiong Z, Li Z, Xiang W, Yuan Y, et al. The psychological 
distress and coping styles in the early stages of the 2019 Coronavirus dis-
ease (COVID-19) epidemic in the general mainland Chinese population: A 
web-based survey. PLoS ONE. 2020;15:e0233410. https://​doi.​org/​10.​1371/​
journ​al.​pone.​02334​10.

	38.	 Ross AGP, Crowe SM, Tyndall MW. Planning for the next global Pandemic. 
Int J Infect Dis. 2015;38:89–94. https://​doi.​org/​10.​1016/j.​ijid.​2015.​07.​016.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1371/journal.pone.0252481
https://doi.org/10.1371/journal.pone.0252481
https://doi.org/10.1371/journal.pone.0236337
https://doi.org/10.1101/2020.05.04.20072447
https://doi.org/10.1101/2020.05.04.20072447
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-06-06-001.aspx
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-06-06-001.aspx
https://www.yalemedicine.org/news/5-things-to-know-delta-variant-covid
https://www.yalemedicine.org/news/5-things-to-know-delta-variant-covid
https://www.worldometers.info/coronavirus/country/saudi-arabia/
https://www.worldometers.info/coronavirus/country/saudi-arabia/
https://doi.org/10.1016/j.comppsych.2020.152192
https://doi.org/10.1016/j.comppsych.2020.152192
https://doi.org/10.1111/ijcp.14244
https://doi.org/10.3389/fpsyt.2020.579750
https://doi.org/10.3389/fpsyt.2020.579750
https://doi.org/10.3389/fpubh.2022.836688
https://doi.org/10.1186/s43045-021-00089-6
https://doi.org/10.1186/s43045-021-00089-6
https://worldpopulationreview.com/world-cities/riyadh-population
https://worldpopulationreview.com/world-cities/riyadh-population
https://doi.org/10.1177/1359105320951620
https://doi.org/10.1177/1359105320951620
https://doi.org/10.1016/j.jad.2020.08.001
https://doi.org/10.1016/j.jad.2020.08.001
https://doi.org/10.3390/ijerph17176206
https://doi.org/10.3389/fpsyt.2019.00698
https://doi.org/10.1101/2020.03.05.20031898
https://doi.org/10.1101/2020.03.05.20031898
https://doi.org/10.1016/j.jadohealth.2009.08.008
https://doi.org/10.1016/j.jadohealth.2009.08.008
https://doi.org/10.1371/journal.pone.0233410
https://doi.org/10.1371/journal.pone.0233410
https://doi.org/10.1016/j.ijid.2015.07.016

	The impact of virtual learning on students’ educational behavior and pervasiveness of depression among university students due to the COVID-19 pandemic
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Design and sampling procedure
	Research design
	Measuring instruments
	Depression measure
	Data on distress factors associated with virtual learning
	Data analysis

	Results
	Demographic characteristics
	Students’ levels of depression and demographic variables
	Educational distress factors associated with virtual learning and descriptive statistics
	Distress factors related to virtual learning and depressive symptoms
	Open-ended questions

	Discussion
	Conclusion
	Study strengths and limitations

	Acknowledgements
	References


