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Abstract

Background Medical students have higher risk of psychological disorders due to the relatively stressful environ-
ment. Educators are becoming increasingly aware of the impact of stresses on the students general well-being. The
objective of the current study was to examine the prevalence of and risk factors for depressive and anxiety symptoms
among first-year and fifth-year medical students. Additionally, we aimed to determine whether the COVID-19 pan-
demic has affected students'mental well-being.

Methods A cross-sectional study was performed at the College of Medicine at King Saud University between Sep-
tember 2020 and January 2021. The target population was first-year and fifth-year medical students. Depressive symp-
toms were screened using the 9-item Patient Health Questionnaire (PHQ-9), while anxiety symptoms were screened
using the 7-item Generalized Anxiety Disorder assessment (GAD-7). Students were also directly asked about the effect
of the COVID-19 pandemic on their mental well-being. Outcomes were compared between groups using the chi-
squared test and Student’s t test. Multivariate logistic regression analysis was performed to identify factors associated
with depressive and anxiety symptomes.

Results A total of 182 medical students were included. Depressive symptoms (52.9% versus 35.8%, p=0.020) and
anxiety symptoms (35.6% versus 26.3%, p=0.176) were higher in the first-year students than in the fifth-year students.
Approximately 19.2% of the students were worried about acquiring COVID-19, 49.4% were worried about academic
performance, and 30.8% were feeling sad, depressed or anxious during the COVID-19 pandemic. Independent risk fac-
tors for depressive symptoms included having concomitant anxiety, being worried about acquiring COVID-19, being
worried about academic performance, and feeling sad, depressed or anxious. Independent risk factors for anxiety
included having a lower grade point average and having concomitant depressive symptoms.

Conclusion Medical students have an alarmingly high prevalence of depressive and anxiety symptoms, which might
have been negatively impacted by the COVID-19 pandemic. There is a need for a special mental health program
targeting new and current medical students.
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Background

Anxiety and depressive disorders are the most common
mental disorders worldwide [1, 2]. Approximately 284
million people suffer from anxiety disorders, and 264 mil-
lion people suffer from depressive disorders worldwide
[1]. Depressive disorders and, to a lesser extent, anxiety
disorders are listed among the top contributors to the
overall global burden of disease and disability, especially
among women [1]. Both diseases cause considerable neg-
ative impacts on quality of life, including the physical and
psychosocial domains [3].

The mental health of medical students has received
increasing attention in recent years. Several studies from
Arabic and Western countries have indicated that medi-
cal students suffer from higher levels of anxiety, depres-
sion, and psychological distress than their peers in other
specialties [4—7]. Medical education can be stressful due
to academic pressure, sleep deprivation, a negative edu-
cational environment, limited faculty support, financial
concerns, limited leisure time, and emotionally stressful
experiences due to exposure to sick and dying patients
[8, 9]. Some studies have shown that the impact of these
challenges on mental health is higher among newly
joined students who face a sudden and major change in
their lifestyle [10, 11]. Examining first-year and fifth-year
students may provide insight regarding the difference
between both groups, as there are several possible con-
founding factors between them, such as the experience
level, level of maturity, and ability to seek support.

The emergence of the COVID-19 pandemic represents
a compelling new challenge for the mental health and
psychological well-being of the whole world population
and medical students in particular [12-16]. Estimating
the burden of depressive and anxiety symptoms dur-
ing the pandemic is critical for planning student mental
health services [12-14]. Unfortunately, psychological
data such as anxiety and depressive symptoms for medi-
cal students during the COVID-19 pandemic are lacking
in Saudi Arabia [17]. The objective of the current study
was to examine the prevalence of and risk factors for
depressive and anxiety symptoms among first-year and
fifth-year medical students. Additionally, we determined
whether the students felt that the COVID-19 pandemic
had affected their mental well-being.

Methods

Setting

The current study was conducted at the College of Medi-
cine of King Saud University in Riyadh, Saudi Arabia. The
college was established more than 40 years ago as the first
medical college in the country. The college hosts more
than 1400 male and female medical students.
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Study design and ethical approval

A cross-sectional study was carried out between Sep-
tember 2020 and January 2021. The study obtained all
required ethical approvals from the institutional review
board at the College of Medicine, King Saud University
(No. E20-5302). The students were required to provide
consent to join the study. The consent emphasized volun-
tary participation, confidential handling of data, no sen-
sitive data collection, and the anonymous nature of data
analysis.

Population

The target population was first-year and fifth-year medi-
cal students during the 2020-2021 academic year. Stu-
dents with previously diagnosed psychiatric disorders
were also included.

Sample size

It was estimated that 180 students (90 from each year)
are required to detect a 20% difference in study outcomes
(depressive and anxiety symptoms) between the two
years using 80% power and a 95% level of significance.
Given the actual number of medical students at King
Saud University in the target years, the calculated sam-
ple size would be sufficient to detect 40% study outcomes
(depression and/or anxiety) with 10% confidence in each
group. The sample was collected using convenience
sampling. Students were recruited randomly from class-
rooms, break areas, and building courtyards. We decided
to compare first-year and fifth-year students because
they represent the beginning and the end of undergrad-
uate education in the College of Medicine. Therefore,
their comparison is more likely to show differences in
the measured outcomes due to several factors that distin-
guish between both groups, such as the experience level,
level of maturity, ability to handle stress and seek support
when needed, etc.

Data collection tool

A self-administered online questionnaire (using Google
Forms) was developed and included sociodemographic
characteristics, academic performance, and perceived
probable COVID-19 impact on students’ psychology.
The questionnaire was reviewed by three experts to
assess face and content validity. The experts were cli-
nicians working in the student clinic with experience
in assessing the physical and psychological health of
medical students. A pilot study was conducted with
10 students to check the applicability and clarity of the
questions. The pilot study showed positive feedback to
the questions. Additionally, previously validated psy-
chometric tools were used to assess the study outcomes
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(depressive and anxiety symptoms) [18, 19]. Students
were directly asked about their feelings and academic
performance during the pandemic. All included stu-
dents were asked to sign informed consent forms
before starting the questionnaire. Data confidentiality
was protected through an online self-administered col-
lection method, deidentification, encryption, password
protection and limited access to the research team
only. The questionnaire is provided as a supplementary
document.

Psychometric tools

Depressive symptoms were screened using the 9-item
Patient Health Questionnaire (PHQ-9), while anxiety
symptoms were screened using the 7-item Generalized
Anxiety Disorder assessment (GAD-7) [18, 19]. Both
tools were developed and validated to establish provi-
sional diagnoses for depressive and anxiety symptoms
(respectively) and follow response to intervention and
treatment in accordance with standard definitions of
the Diagnostic and Statistical Manual of Mental Disor-
ders (DSM-1V) [20]. According to the clinical literature,
the PHQ-9 score of>10 indicating clinical depression,
and the GAD-7 score of>10 indicating clinical anxiety
[18-20].

Statistical analysis

Data are presented as frequencies and percentages for
categorical data and mean and standard deviation (SD)
for continuous data. Sociodemographic characteris-
tics, academic performance, COVID-19-related ques-
tions, and study outcomes were compared between the
study groups (first year and fifth year). Additionally, the
previous factors were examined to detect the univari-
ate risk factors for depressive and anxiety symptoms.
Chi-squared or Fisher’s exact tests, as appropriate, were
used to examine differences in categorical variables,
while Student’s t test was used to examine differences in
continuous variables. To identify factors independently
associated with depressive and anxiety symptoms, multi-
variate logistic regression analysis models were run after
adjusting for the variables that were potentially associ-
ated with awareness in univariate analysis (with p <0.20).
Backwards elimination was used to exclude nonsignifi-
cant variables from the model. To simplify the analy-
sis of COVID-related questions, responses of (always)
and (most of the time) were analysed as (yes) and (not
at all) and (sometimes), which were analysed as (no). A
P value<0.05 was considered significant. SPSS (Version
25.0. Armonk, NY: IBM Corp) was used for all statistical
analyses.
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Results

A total of 182 medical students were included in the
current study. Table 1 shows the sociodemographic and
academic characteristics by academic year of the stu-
dents. Compared with fifth-year students, first-year stu-
dents had significantly younger age (19.1+1.1 versus
23.1+0.6 years, p <0.001), significantly better grade point
average (GPA) (83.9% versus 43.2% for GPA 4.50 to 5.00,
p<0.001), significantly more frequent successful aca-
demic years (97.7% versus 90.5%, p=0.042), significantly
more frequent within-family living status (94.3% versus

Table 1 Sociodemographic and academic characteristics by the
academic year of medical students

First-year Fifth-year Total p-value
(N=87) (N=95) (N=182)
Age 19.1+1.1 23.1+0.6 212422 <0.001
Gender
Male 54 (62.1%) 46 (484%) 100 (54.9%) 0.065
Female 33(37.9%) 49(51.6%) 82 (45.1%)
GPA
3.00t03.99 3(34%) 27 (284%)  30(16.5%) <0.001
4.00to0 449 11(12.6%) 27 (284%)  38(20.9%)
4.50t0 5.00 73(83.9%) 41(432%) 114 (62.6%)
Previously failed academic years
No 85(97.7%) 86(90.5%) 171(94.0%) 0.042
Yes 2(2.3%) 9(9.5%) 11 (6.0%)
Current psychological therapy
No 74(85.1%) 70(73.7%) 144 (79.1%) 0.059
Yes 13(149%) 25(263%)  38(20.9%)
Currently living status
Alone 3(3.4%) 11(01.6%)  14(7.7%) 0.037
With family 82(94.3%) 84 (884%) 166 (91.2%)
Others 2(2.3%) 0(0.0%) 2(1.1%)
Weekly physical activity
Not active 26(29.9%) 15(15.8%) 41 (22.5%) 0.009
Lightly active 36 (41.4%) 39(41.1%) 75 (41.2%)
Moderately active 16 (184%) 36 (37.9%) 52 (28.6%)
Very Active 9 (10.3%) 5(5.3%) 14 (7.7%)
Sleep hours per day
<7 37(425%) 32(33.7%) 69 (37.9%) 0.356
7-9 45(51.7%) 59 (62.1%) 104 (57.1%)
>9 5 (5.7%) 4(4.2%) 9 (4.9%)
Social status
Single 86(98.9%) 92(96.8%) 178(97.8%) 0.622
Engaged/married 1 (1.1%) 3(3.2%) 4(2.2%)
Smoking status®
Never 73(83.9%) 73(76.8%) 146 (80.2%) 0.547
Previous 2(2.3%) 3(3.2%) 5(2.7%)
Current 12(13.8%) 19(20.0%) 31 (17.0%)

?Including Vape, hookah, etc.
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88.4%, 0.037), and significantly more frequent seden-
tary (not active) lifestyle (29.9% versus 15.2%, p=0.009).
There were no significant differences between students
in the two academic years in gender, use of psychological
therapy, sleeping duration, single social status, and cur-
rent smoking.

As shown in Fig. 1, the prevalence of depressive and
anxiety symptoms in all study students was 44.0% and
30.8%, respectively. Figure 2 shows that depressive

50%
44.0%

25% I
0%

Depression

Prevalence of depressive and anxiety
symptoms

30.8%

Anxiety
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symptoms were significantly higher in the first-year stu-
dents than in the fifth-year students (52.9% versus 35.8%,
p=0.020). Anxiety symptoms were also higher in the
first-year students than in the fifth-year students (35.6%
versus 26.3%), but the difference did not reach statistical
significance (p=0.176). Approximately 25.3% of the stu-
dents had both depressive and anxiety symptoms, and
this prevalence was significantly higher in the first-year
students than in the fifth-year students (32.2% versus

49.5%

25.3%

Depression and
anxiety

Depression or
anxiety

Fig. 1 Prevalence of depressive and anxiety symptoms in all students (n=182)
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Fig. 2 Prevalence of depressive and anxiety symptoms by the academic year of medical students (first-year n=87, fifth-year n=95)
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18.9%, p=0.040). Approximately 49.5% of the students
had either depressive or anxiety symptoms, without a sig-
nificant difference between students in the two academic
years (56.3% versus 43.2%, p=0.076).

Table 2 shows the responses to COVID-19 pandemic-
related questions by the academic year of students.
Approximately one-fifth of the study students were
always (9.9%) or most of the time (9.3%) worried about
acquiring COVID-19, without significant differences
between students in the two academic years (p=0.517).
Almost half of the study students were always (15.9%)
or most of the time (33.5%) feeling worried or anxious
about their academic performance during the COVID-
19 pandemic, with significantly higher levels of worry
in the first-year students than in the fifth-year students
(63.2% versus 36.8%, p <0.001). Approximately 30% of the
study students always (8.8%) or most of the time (22.0%)
felt sad, depressed or anxious during the COVID-19 pan-
demic, without significant differences between students
in the two academic years (p=0.648). Approximately
11.2% of the study students were diagnosed with COVID-
19 (defined by a positive swab test), with a significantly
lower infection rate in the first year than in the fifth year

Table 2 COVID-19 related questions by the academic year of
medical students

First-year  Fifth-year  Total p-value
(N=287) (N=95) (N=182)
How often do you feel worried about acquiring COVID-19?
Not at all 26 (29.9%) 23 (24.2%) 49 (26.9%) 0517
Sometimes 44 (50.6%) 54 (56.8%) 98 (53.8%)
Most of the time 10 (11.5%) 7 (7.4%) 17 (9.3%)
Always 7 (8.0%) 11 (11.6%) 18 (9.9%)

How often do you feel worried or anxious about your academic
performance during COVID-19 pandemic?

Not at all 12(13.8%) 17(179%) 29 (15.9%) <0.001
Sometimes 20(23.0%) 43 (45.3%) 63 (34.6%)
Most of the time 32 (36.8%) 29 (30.5%) 61 (33.5%)
Always 23 (264%) 6 (6.3%) 29 (15.9%)

How often do you feel sad, depressed or anxious during COVID-19
pandemic?

Not at all 18 (20.7%) 26 (274%) 44 (24.2%) 0.648
Sometimes 39(44.8%) 43 (453%) 82 (45.1%)
Most of thetime 21 (24.1%)  19(20.0%) 40 (22.0%)
Always 9(10.3%) 7 (7.4%) 16 (8.8%)

Have you been previously diagnosed with COVID-19?
No 82 (97.6%) 76 (80.9%) 158 (88.8%)  <0.001
Yes 2 (2.4%) 18 (19.1%)  20(11.2%)

Have any of your relatives been previously diagnosed with COVID-
19?

No 41 (48.8%)
Yes 43 (51.2%)

48 (51.1%)
46 (48.9%)

89 (50.0%)
89 (50.0%)

0.764
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(2.4% versus 19.1%, p<0.001). Half of the study students
had at least one of their relatives diagnosed with COVID-
19, without significant differences between students in
the two academic years (p=0.764).

Table 3 shows the univariate and multivariate logistic
regression analyses of potential predictors of depressive
and anxiety symptoms. In addition to academic years,
only the variables that were significantly (or almost sig-
nificantly) associated with depressive or anxiety symp-
toms in univariate analysis are shown. First-year students
were twice as likely to report depressive symptoms than
fifth-year students in univariate analysis (odds ratio [OR]
2.01, 95% confidence interval [CI] 1.11-3.65, p=0.021)
but not in multivariate analysis. Independent risk factors
for depressive symptoms included having concomitant
anxiety (OR=9.57, 95% CI 3.59-25.49, p<0.001), being
worried about acquiring COVID-19 (OR=5.60, 95% CI
1.74-17.97, p=0.004), being worried about academic
performance (OR=4.33, 95% CI 1.80-10.39, p=0.001),
and feeling sad, depressed or anxious (OR="7.75, 95% CI
2.88-20.85, p<0.001). Academic year was not a signifi-
cant predictor of anxiety in either univariate or multivari-
ate analysis. Independent risk factors for anxiety included
having lower GPA (OR=2.70, 95% CI 1.03-7.08,
p=0.044) and having concomitant depressive symptoms
(OR=13.91, 95% CI 6.08-31.81, p<0.001).

Discussion

The current study revealed alarmingly high prevalence
rates of depressive and anxiety symptoms among medi-
cal students during the COVID-19 pandemic. The cur-
rent prevalence of depressive symptoms (44%) was
generally similar to the prevalence reported by previ-
ous studies performed in Saudi Arabia and internation-
ally [4, 6]. For example, a recent review that included 18
studies from different regions of Saudi Arabia estimated
the prevalence of depression among medical students to
be between 31 and 78%, with an average prevalence of
51% [4]. Interestingly, only three studies included in this
review used the PHQ-9 in screening for depressive symp-
toms (similar to the current study), with slightly lower
rates of depression that ranged between 28 and 61% [21-
23]. It should be mentioned that all the included stud-
ies in that review were conducted before the COVID-19
pandemic. Consistent with the current finding, depres-
sive symptoms detected in medical students in Western
countries using different psychometric tools were esti-
mated to be between 6 and 66% [6].

The current prevalence of anxiety symptoms (31%) was
generally similar to the prevalence reported by previous
studies performed in Saudi Arabia [24-26] and interna-
tionally [6, 24, 26, 27]. The anxiety rates in medical stu-
dents in Saudi Arabia ranged between 28% and 66.3%
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Table 3 Univariate and multivariate® logistic regression analysis of potential predictors of depressive and anxiety symptoms
Univariate analysis Multivariate analysis
Odds ratio (OR)  95% confidence P-value  Oddsratio (OR) 95% confidence P-value
interval of OR interval of OR
Lower  Upper Lower  Upper
Depression
Academic year (first versus fifth) 2.01 1.11 3.65 0.021
Psychological therapy (yes versus no) 234 1.13 4.86 0.023
Sleep hours per day
<7 versus>9 0.61 0.14 2.65 0512
7-9 versus>9 0.27 0.06 112 0.071
Anxiety (yes versus no) 1245 5.66 2740 <0.001 9.57 3.59 2549 <0.001
COVID-19 related issues®
Worried about acquiring infection 731 2.99 17.88 <0.001 5.60 1.74 17.97 0.004
Worried about academic performance  5.77 303 10.99 <0.001 433 1.80 10.39 0.001
Feeling sad, depressed or anxious 14.72 6.51 3329 <0.001 7.75 2.88 20.85 <0.001
Anxiety 2013 1.111 3.647 0.021
Academic year (first versus fifth) 1.55 0.82 292 0.175
GPA
3.00 to 3.99 versus 4.50 to 5.00 2.24 0.97 517 0.059 2.28 0.84 6.18 0.105
4.00 to 4.49 versus 4.50 to 5.00 1.71 0.78 3.74 0.179 2.70 1.03 7.08 0.044
Psychological therapy (yes versus no) 218 1.04 4.56 0.038
Sleep hours per day
<7 versus>9 137 0.32 5.92 0.677
7-9 versus>9 0.63 0.15 2.72 0.538
Depression (yes versus no) 1245 5.66 27.40 <0.001 1391 6.08 31.81 <0.001
COVID-19 related issues®
Worried about acquiring infection 353 1.65 757 0.001
Worried about academic performance  2.40 1.25 4.60 0.008
Feeling sad, depressed or anxious 5.67 284 11.31 <0.001

@ Multivariate logistic regression was done using backward elimination of all variables included in univariate analysis

b Always/most of the time versus not at all/sometimes

[24-26]. This variability is largely caused by different
study designs, use of different psychometric tools, and
reporting different disease severities [24—26]. Consistent
with the current finding, anxiety symptoms detected in
medical students using different psychometric tools were
estimated to be between 8 and 65% in Western countries
before the COVID-19 pandemic and between 17 and 46%
in developing countries after the COVID-19 pandemic
[6, 27].

Both depressive and anxiety symptoms in the cur-
rent study were higher in the first-year students than in
the fifth-year students; this difference was significant
for depressive symptoms. Similarly, some studies have
shown that depressive symptoms are higher in new medi-
cal students than in clinical students, probably because
of a lack of coping mechanisms with respect to the chal-
lenging new study environment [10, 11, 28]. Additionally,
it has been shown that the prevalence of stress among

medical students is highest among first-year students,
diminishes progressively until the fourth year, and then
slightly increases during the fifth year [29]. The only fac-
tor that was significantly higher in first-year students and
was a significant predictor of depression was worry about
academic performance during the COVID-19 pandemic.
The current findings support the need for special mental
health support programs targeting new medical students.
This is especially important with closures, quarantine,
and limited psychiatric services during the pandemic
[30].

The current study showed that worrying about aca-
demic performance among medical students (49%) was
much higher than worrying about contracting COVID-
19 (19%). Additionally, COVID-19-related worries were
independent risk factors for depressive and anxiety
symptoms. This finding probably indicates the signifi-
cant impact of the current COVID-19 pandemic on the
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mental health of medical students. Consistent with this
finding, several international studies have reported the
significant role of the current COVID-19 pandemic in
developing depressive and anxiety symptoms among
medical students [12-14]. Similar findings have been
reported in Saudi Arabia [17]. Interestingly, an increase
in depressive and anxiety symptoms during the COVID-
19 pandemic has been observed in both medical and
nonmedical students [31].

Data on types of worry during the COVID-19 pan-
demic and their relationship with mental health are
very limited [13, 31]. There is differentiation between
academic apprehension, which refers to worries about
academic progress in the time of closures, and general
apprehension, which refers to worries about the con-
sequences of the disease on oneself, family and friends
[13]. However, general but not academic apprehension
was associated with depressive and anxiety symptoms in
previous studies [13]. In response to the pandemic chal-
lenge, medical students can adopt different coping strate-
gies to cope with the negative impact of the COVID-19
pandemic, including religious/spiritual coping and
acceptance coping [32]. Additionally, strengthened family
bonds during the lockdown were shown to improve men-
tal health [33].

Our study is unique in quantifying the burden on the
mental health of medical students in different academic
years. We used validated psychometric tools to assess
depressive and anxiety symptoms [18, 19]. Additionally,
we examined the impact of COVID-19-related worries
on depressive and anxiety symptoms. Nevertheless, a few
limitations are acknowledged. Being a single institution
study, the results should be generalized with caution. The
cross-sectional design used cannot prove causation but
rather association. Finally, the self-reported nature of the
study data cannot exclude the possibility of recall bias.
However, these limitations are present in almost all simi-
lar studies and are believed to have a very minor impact
on the study findings, if any. We think this study high-
lights these worrisome findings; however, more qualita-
tive studies need to be performed to further understand
the risk factors for mental health disorders among medi-
cal students and identify potential measures to support
this population.

Conclusions

In conclusion, the current study shows an alarmingly
high prevalence of depressive and anxiety symptoms
among medical students during the COVID-19 pan-
demic. Both depressive and anxiety symptoms were
significantly higher in the first-year students than in
the fifth-year students, which reached statistical signifi-
cance only for depressive symptoms. COVID-19-related
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worries were independent risk factors for depressive and
anxiety symptoms. There is a need for special mental
health programs targeting new medical students, espe-
cially those with limited psychiatric services during the
pandemic.
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