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Purpose: The COVID-19 pandemic poses a major challenge for medical students’ learning 
and has become a potential stressor, with a profound influence on their psychological well- 
being. We aimed to determine the effect of the current pandemic on undergraduate medical 
students’ learning. We also explored the association of their stress level with coping 
strategies, educational, and psychological variables.
Materials and Methods: This is a cross-sectional design study, and participants were the 1st 
to 5th year medical students. A self-administered questionnaire (18 items) and a well-known 
Kessler 10 Psychological Distress questionnaire (10 items) were used to collect the data related 
to perceived stress with an association of educational, psychological, and coping variables.
Results: The prevalence of overall stress was significantly higher (χ2= 16.3; P=0.000) in 
female medical students, ie, (40%) as compared to the male students (16.6%), and was 
highest (48.8%) during the 3rd medical year. It was also noted that the most effective 
strategy, embraced by students to cope with the severe stress, was “indulging in religious 
activities” (OR= 1.08; P=0.81). Furthermore, 22.3% of students had perceived severe stress 
as they did not prefer online learning. Similarly, those students who have not believed or 
refused the online learning or disagree in “there is pleasure in the study due to COVID” they 
have significantly higher stress (χ2=39.7; P=0.000) 21.5% mild, 17.8% of moderate, and 
21.2% severe.
Conclusion: We found that the COVID-19 pandemic has induced stress and changes in 
medical students’ educational attitudes and strategies. The results exhibited that the predo
minance of stress is higher in females than males, and also more stress was perceived by the 
students during their transitional year, ie, 3rd medical year (from pre-clinical to clinical) and 
also the respondents who regularly did religious meditation were at lower levels of stress. 
COVID-19’s influence on medical education and students’ well-being will be felt at an 
extended level, which necessitates an appropriate plan for preparedness.
Keywords: COVID-19, undergraduate medical education, learning, wellbeing, stress, 
coping

Background
The recent pandemic of the novel Severe Acute Respiratory Syndrome Coronavirus 
2 (SARS-CoV-2), also called COVID-19 arisen from Wuhan, China, and has and 
global effect triggering colossal intimidations to human health. The present pan
demic poses more danger to human lives as COVID-19 has varied epidemiological 
features, thus, making it more transmittable than earlier pandemics such as SARS- 
CoV and MERS-CoV.1 This situation has alarmingly threatened the entire world,2 
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and people in many countries were asked (who have 
possibly come into contact with the infection) to be quar
antined. The quarantine is a state of voluntary home con
straints, termination of public gatherings, as well as travel 
limitations.3

It is witnessed that during the present COVID-19 pan
demic, many schools and universities have deferred reg
ular teaching activities. Health education is seen to be 
challenging4 and currently interrupted.5 One of the most 
significant changes made was the termination of teaching 
sessions in-person (face to face), and most of which were 
substituted by video lectures6 or live streams.7 Such cir
cumstances have negative bearings on the mental health of 
medical students. Students have high levels of anxiety and 
depression,8 which leads to a detrimental impact on the 
cognitive functioning and learning of medical students.9

The coping strategies can be divided into two specific 
types; problem-oriented and emotion-oriented coping.10 

Coping strategies are a set of acts or a method of thinking 
used to cope with a stressful or uncomfortable situation or 
to change one’s response to such a situation.11

Strategies to cope with stress are cognitive and beha
vioral skills (developed in reaction to a stressful event), 
which have the purpose of decreasing momentary aversive 
qualities and improving personal control perception. The 
current pandemic conditions have affected educational 
happenings. Moreover, students’ routine life, as well as 
psychological health, could not remain unaffected. 
Therefore, we aimed to determine the effect of the current 
pandemic on undergraduate medical students’ learning and 
the association of their stress level with coping strategies, 
educational, and psychological variables, particularly dur
ing this isolation time. Therefore, our objectives are to 
collect undergraduate medical students’ responses 
concerning:

● Learning, during COVID-19 pandemic, using educa
tional variables.

● Identification of stress level and coping strategies, 
utilising multiple psychological variables.

Methods
Study Design
We conducted a descriptive study utilizing quantitative 
strategies in gathering the information. It is a cross-sec
tional design study.

Settings and Participants
This study was conducted at the department of medical 
education, college of medicine, King Saud University 
(KSU), Riyadh, Saudi Arabia. The participants were the 
1st to 5th year medical students. In the current COVID 
situation, most of the universities conducted online classes 
around the world; similarly, one of the oldest universities 
in Saudi Arabia (KSU) also conducts online sessions in the 
current situation. In this study, all participation was 
entirely voluntary, and the participants were able to 
respond at their convenience and time. Privacy was 
ensured, and whoever agreed to participate and give the 
viewpoint about the online learning class. This study was 
conducted from April 2020 to May 2020.

Instrument
In the current study, we have utilized a validated 
Psychological Distress instrument Kessler-10 (K10), 
which was developed by Kessler et al.12 This instrument 
has been generally used in populace-based epidemiologi
cal studies to quantify the stress and was translated in 
different languages, including Arabic, to measure the 
level of stress and seriousness related to psychological 
symptoms in population surveys.4,13,14 The K10 comprises 
ten questions in the form of “how often in the past month 
did you feel” and offers explicit side effects, such as “none 
of the time” to “all of the time” and were counted from 1 
to 5 correspondingly. All the questions were ordered to get 
an absolute score. The absolute scores were deciphered as 
follows: A score of 20 is considered not to reflect the 
stress of any level; a score of 20–24 is of mild stress; 
25–29 is of moderate stress, and 30–50 is of severe stress.
12 Furthermore, a self-administered questionnaire was 
designed after an exhaustive literature review to achieve 
the objectives of the study related to the educational, 
psychological, and coping variables. There were a total 
of 23 items in the initially drafted version, which went 
under exclusive discussion among a panel of four medical 
educationists from an extensive teaching background. As a 
result of two meetings and extensive discussion among the 
panel, 18 items were agreed upon.

Data Collection
The study protocol was approved by the institutional 
review board of college of medicine, King Saud 
University. A written informed consent was provided to 
all participants and their participation was voluntary. Also, 
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we described that the information would remain strictly 
confidential.

A self-administered questionnaire with 18 items, and a 
10-items validated questionnaire (Actual English version 
with Arabic translation), ie, “Kessler 10 Psychological 
Distress” (K10)’ was used.12 Both questionnaires were 
distributed online through a google form. All medical 
students were provided with a written consent form to be 
informed about the objective of the study and clarified the 
various constituents of the questionnaires. We collected 
demographic information in the first part, second part 
comprised of distress instrument (Kessler 10) to observe 
the medical students’ activities during the past four weeks, 
the third part contained the academic variables with six 
items, the fourth part asked about psychological variables 
with five items. Finally, we patterned the students coping 
strategies with seven items in the current COVID-19 
situation.

Statistical Analysis
Numerical data were entered and analyzed in Microsoft 
Excel using SPSS Statistics, version 22.0 (IBM 
Corporation, Armonk, NY, USA). The prevalence of a 
result variable was estimated along with confidence inter
vals of 95%. Pearson’s chi-square test and odds ratios 
(ORs) were used to determine and quantify the associa
tions between a definite outcome and the variables being 
considered. During the entire study, the statistical signifi
cance level has been established as P<0.05.

Results
The demographic information of participants includes gen
der, age, marital status, residences, and year of study. A 
total of 352 participants agreed to take part, and after a 
careful evaluation, 243 completed responses were received 
and included in the study, with a response rate of 69.03%. 
Among 243 medical students, there were 163 (67.1%) 
male and 80 (32.9%) female students. The age of the 
study participants was 20.6±1.6 (mean± standard deviation 
[SD]). The participants’ year of study was from 1 to 5, and 
the K10 stress score was normally distributed among them 
(Table 1). The level of stress was reported as no stress 109 
(44.9%), mild stress 75 (30.9%), moderate stress 28 
(11.5%), and severe stress 31 (12.8%) (Table 1).

The prevalence of overall stress was significantly 
higher (χ2= 16.3; P=0.000) in female medical students, 
ie, (40%) as compared to the male students (16.6%). 
Moreover, the prevalence of the stress was highest 

among the year of study at 3rd year (48.8%), whereas, 
by 5th year (24.3%), 1st year (25%), 4th year (17.3%), and 
2nd year only (9.4%) levels (χ2= 23.71; P=0.000) 
(Table 2). The severe stress was significantly higher, ie, 
(~10 times) in the female medical students (OR= 9.91; 
P=<0.0001). The age groups of 18 to 21 years’ have 
severe stress, which was significantly (3-times) higher 
(OR= 3.15; P=0.01) as compared to other age groups 
measured (Table 3). The mild level of stress was more 
common in the 5th year medical students (OR= 4.68; 
P=0.017), 1st year students (OR= 2.14; P=0.18), and 2nd 
year students (OR= 2.03; P=0.19) (Table 3). The moderate 
stress was also significant in the 5th year medical students 
(OR= 20.6; P=0.007). However, the prevalence of severe 
stress was significantly greater (OR= 13.5; P=0.0002) in 
the 3rd year as compared to other years explored.

The coping strategies to deal with mild stress were 
found to be recorded as “regular exercise” (OR= 0.86; 
P=0.65), “watching online movies” playing online 
games’ (OR= 0.78; P=0.39), “online fun with family and 
friends” (OR= 0.97; P=0.92), “religious activities” (OR= 
0.96; P=0.90) and “learning to live in current COVID 
situation and accept it” (OR= 0.82; P=0.48). The strategies 
embraced by students to cope with the severe stress were 
“indulging in religious activities” (OR= 1.08; P=0.81), 
“watching online movies and playing online games” 
(OR= 1.5; P=0.2), and “online fun with family and 
friends.” Moreover, those students who were found refus
ing to accept the current COVID situation have almost the 
2-times higher level of mild stress level (OR= 1.83; 
P=0.32) and almost 11-time higher level of severe stress 
(OR= 10.89; P=0.0001) (Table 3).

The current study also found that the association 
between medical student’s academic variables and stress 
levels, as20.3% of the medical students who agreed that 
“online learning has become a burden” have significant 
(χ2=17.8; P=0.007) levels of severe stress. Moreover, 
41.2% of students who responded as “neutral” about 
“online learning content is difficult to understand” have 
exhibited mild (22%), moderate (16%), and severe (16%) 
stress. Regarding “online learning material is not enough 
for study,” neutral respondents showed moderate to severe 
stress. Additionally, 46.1% of students agreed that “regular 
class lecture is easy to understand” they had significantly 
higher (χ2=35.2; P=0.000) levels of severe stress (in other 
words, they have shown their inclination towards regular 
class lectures instead of current online sessions). Similarly, 
those students who were not able to manage the time for 
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their online learning; found to show significantly high 
levels of severe stress (20.4%) level (Table 4).

Table 5 outlines that 25.9% of students reported having 
difficulty concentrating during the “online learning ses
sion.” Whereas 26.4% of the students were among those 
who responded as being “neutral,” yet their levels of 
severe stress were higher as compared to others. Most of 
the students (58.4%) reported that they have anxiety 
before online learning sessions, and shown that they have 
26.1% mild, 7.7% of moderate, and 15.5% of severe 
stress. Similarly, those students who have not believed or 
refused the online learning or disagree in “there is pleasure 
in the study due to COVID” they have significantly higher 
stress (χ2=39.7; P=0.000) 21.5% mild, 17.8% of moderate, 
and 21.2% severe stress. Moreover, 72% of the students 
reported (agree/disagree) for they have no anxiety about 
performance in their examination, among them, the stress 
level was significantly higher (χ2=17.3; P=0.008), 29.7% 
of mild stress, 12.6% of moderate stress and 17.7% of 
severe stress (Table 5).

Discussion
We observe that several countries have been calling on 
their citizens to isolating at home or in isolation premises 
because of the coronavirus global pandemic in December 
2019. Medical students in Saudi Arabia are living quar
antined within their residential facilities during the latest 
COVID-19 pandemic, with the present lockdown situation. 
Prevalence of anxiety and depression among people who 
quarantined in south-western China during the COVID-19 
outbreak.15

Owing to academic stress, medical students had a 
greater risk of physical and mental health issues than 
non-medical students. Our study found that the majority 
of the respondents have stress. Recently16 similar findings 
were observed and earlier17 reported as the majority of 
medical students (73%) were found to be stressed. The 
essence of their academic life makes medical students 
vulnerable to depression and anxiety. A pandemic situation 
may augment such negative feelings.18 Stress has numer
ous adverse effects on their mental, emotional, and physi
cal health.19 High stress may have detrimental 
implications for cognitive function and learning abilities.13 

Our previous study explored the stress of medical students 
during the quarantine time found that one-fourth of the 
participating medical students felt saddened during the 
quarantine period.20

The transition from pre-clinical to clinical year (ie, 
approaching into 3rd year) is a major turning point, lead
ing to significant changeover in terms of students learning 
needs and teaching patterns, hence has a significant impact 
on medical students’ well-being. Such changes pose chal
lenges, particularly important to those who are on the 
verge of transition from student to doctor, a transformation 
that has long been recognized as challenging.21 Our study 
also found that stress occurrence was at peak amongst the 
3rd year students, as they exhibited significantly higher 
levels of severe stress. According to a study17, stress was 
found to be substantially greater in Second and Third 
MBBS students than in First MBBS students (p < 0.05). 
Students’ gender also represents a significant factor in the 
susceptibility to stress represented by medical and psycho
logical symptoms. We found that female students have 
shown significantly higher levels of stress as compared 
to male students. There is a substantial variance of stress 
levels even when compared between females, from medi
cal and non-medical courses. More female medical 

Table 1 Demographic Information of Participants

Participants n (%)

Gender
Male 163 (67.1)

Female 80 (32.9)

Age
18 to 21 138 (56.8)
22 to 25 104 (42.8)

26 and above 1 (0.4)

Marital status
Single 229 (94.2)

Married 12 (4.9)
Divorced 2 (0.8)

Residences
Urban 230 (94.7)

Rural 13 (5.3)

Year of study
1st 52 (21.4)

2nd 64 (26.3)
3rd 41 (16.9)

4th 52 (21.4)

5th 34 (14.0)

Stress level
No 109 (44.9)
Mild 75 (30.9)

Moderate 28 (11.5)

Severe 31 (12.8)
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students (48.6%) reported being frequently stressed due to 
studies than non-medical female students.22

Learning using the internet and related tools for educa
tional purposes, without geographical limitations is known 
as online learning or E-learning. Our study also estab
lished the connection between academic measures and 
the stress rates of medical students as “severe stress” was 
apparent for the students who considered online learning 
“during pandemic” as a burden. On the contrary, other 
studies found that although the level of acceptance towards 
E-learning is still low, yet, more than 55% of the students 
found it to be useful and time-saving,23 useful, and 
effective24 Furthermore, our study recorded that online 
learning yielded “time management problems” for the 
majority of the students, whereas, other studies found 
that “online platforms” provide support for those who 
have time management problems25 as well as technology 
can be used to shrink the total time students need to be in a 
class.26 As a current finding, 41.2% of students who 
responded as “neutral” about “online learning content is 
difficult to understand” have exhibited stress. Such an 
inference is likely as the respondents might not have a 
clear consideration of the emerging and fast-evolving 

situation.27 Regarding “online learning material not 
enough for study,” neutral respondents showed moderate 
to severe stress. The provision of sufficient material is very 
crucial, but this remained a challenge, as the pandemic 
was not expected, and the preparedness of the faculty was 
not achieved by many medical schools. As previously 
reported28 that effective online modality requires to 
engage all relevant faculty members and departments. 
This shall deal with the problem of inadequate learning 
material. Learning is difficult in the current pandemic 
situation, and students had perceived severe stress as 
they agreed that “regular class lecture is easy to under
stand”. This favoring of regular classes is not a new find
ing. Studies have reported that online healthcare 
development skills pose a new challenge for the learning 
of medical students.29,30 With an available wide range of 
support from the Saudi government to the academic sector, 
in general, and medical in particular, we see a huge trans
formation of academic resources to be based and augmen
ted through E-learning in Saudi universities. This finding 
is consistent with the future perspective stated in AMEE 
guide 32, that the E-learning will be an increasingly global 
activity, providing opportunities to take your courses to the 

Table 2 Overall Stress Level in Medical Students with Demographic Information

Participants Total n(%) No n(%) Yes n(%) χ2 (p-value)

Gender
Male 163 (67.1) 136(83.4) 27(16.6) 16.03(0.000)

Female 80 (32.9) 48(60) 32(40)

Age
18 to 21 138 (56.8) 99(71.7) 39(28.3) 2.95(0.22)
22 to 25 104 (42.8) 84(80.8) 20(19.2)

26 and above 1 (0.4) 1(100) 0(0)

Marital status
Single 229 (94.2) 183(79.9) 46(20.1) 38.06 (0.000)

Married 12 (4.9) 1(8.3) 11(91.7)
Divorced 2 (0.8) 0(0) 2(100)

Residences
Urban 230 (94.7) 171(74.3) 59(25.7) 4.4(0.024)

Rural 13 (5.3) 13(100) 0(0)

Year of study
1st 52 (21.4) 39(75) 13(25) 23.71(0.000)

2nd 64 (26.3) 58(90.6) 6(9.4)
3rd 41 (16.9) 21(51.2) 20(48.8)

4th 52 (21.4) 43(82.7) 9(17.3)

5th 34 (14.0) 23(75.7) 11(24.3)

Abbreviations: NO, no stress+mild; YES, moderate+severe.
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rest of the world and introduce the rest of the world to 
your courses, and can thus become a classroom 
anywhere.31

In this study, we also have explored the connection 
between various psychological variables and perceived 
stress. We found that the students who gained pleasure study
ing during COVID-19 (which was predominantly through an 
online platform) were found to be least stressed. Results of 
another study also found that the students felt it as enjoyable.
24 One more important finding was about the item exploring 
for “There is anxiety before online learning session” where a 
mixed response was received, almost half of the respondents 
agreed and found not to have stressed. At the same time, 
another half also agreed with the item and was found to have 
a varying percentage of mild, moderate, or even severe stress. 
This is consistent with the results of studies18,32,33 reporting 
high test anxiety among students whereas another study21 

reported medium test anxiety. This variation in the degree of 
test anxiety may relate to the complexity of certain topics, 
different items designed by different staff, and also the inter
est in the topic. Regarding another survey item, the majorities 
(72%) of our participants were of the opinion that there is 
anxiety about performance in exams, and among them (60%) 
had shown mild, moderate, and severe stress. Similarly,34 

Tsegay et al reported that a significant percentage (52.30%) 
of medical students in Ethiopia had troubling test anxiety, 
and about 65% students had exam anxiety.35 Both studies 
also showed a strong link between test anxiety and the female 
gender. Studies carried out abroad have shown that the pre
valence of depression and anxiety among medical students 
varied between 1.4–73.5%36 and 28–85%.37,38 Nevertheless, 
the anxiety dominance data from our study were lower than 
the global data. Furthermore, anxiety is frequently synon
ymous with mental illness and or considered as the appre
hensive mental state,39 which is interpreted as a sign of 
weakness, and students may have underscored their symp
toms. Our participants were from the nation’s leading med
ical institution; they might have been more resilient and 
better dealing with stress than other medical students.

Literature suggests that the coping strategies are sig
nificant, with their context reflected by social support, 
particularly within the family, and emotional, with the 
passions of medical students being the most important 
factor in the fight against stress. Each person relies, as in 
any challenging situation, on different coping mechanisms. 
While unprepared, it is always challenging for medical 
students to cope.40 The commonly used coping strategies 
amongst our responded students were “regular exercise,” 

“watching online movies & playing online games,” 
“online fun with family and friends,” religious activities,’ 
and “learning to live in COVID-19 situation and accept it.” 
As reported in our study, the most effective coping strat
egy to deal with severe stress was “religious activities” as 
practiced by the majority of the “severely stressed” stu
dents. Coping with religion includes cognitive, emotional, 
or behavioral responses to stress. Another study suggested 
that religious participation in response to life stressors 
could be particularly important for certain groups.41

Limitations and Implications
This study has limitation about the data collection setting 
as the subjects were from one region of Saudi Arabia.

In the future, we wish to have in-depth assessment of 
this same cohort and comparing it with multiple institutes 
in different countries. We would like to suggest, more 
exploratory events need to be carried out. This might 
highlight the difference (if found any) about COVID-19 
pandemic, on students learning and stress, but in a differ
ent time phase.

Conclusions
Due to the potential implications of COVID-19, and for 
the future of medical education, the learning of medical 
students is under a close focus and is transformed. This 
study assessed the frequency and associated factors of 
stress among the medical students and shed some light 
on the effectiveness of their coping strategies during the 
COVID-19 outbreak in Riyadh, Saudi Arabia. The results 
exhibited that the predominance of stress is higher in 
females than males, and also, the respondents who regu
larly did religious meditation were at lower levels of 
stress.

Although every student might have a different personal 
story about how COVID-19 has influenced their education, 
there is no doubt that COVID-19’s influence will be felt at 
an extended level, which necessitates an appropriate pre
paredness plan.

Ethics Approval and Consent to 
Participate
The study protocol was approved by the institutional 
review board college of medicine, KSU. Before complet
ing the questionnaires, all participants were provided with 
a written consent to participate in the study.
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