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Abstract

As Covid-19 spread to many countries in a very short time and became a global epidemic, WHO declared the epidemic as a "pandemic" on March 11, 2020. In respiratory
diseases such as Covid-19, the transmission rate of the disease is high and the highest risk has always been healthcare workers during pandemic periods. Our aim the pres-
ent study is to measure medical students anxiety levels and the different variables affecting their anxiety during unusual Covid-19 outbreak. A cross-sectional study was
conducted on medical students. Coronavirus Anxiety Scale and the Beck Anxiety Inventory tests applied to all students. An online-based platform was used to distribute
the survey developed by using the Google Forms. A total of 370 medical students participated in the survey. In this study 67.3 % (n = 249) of the participants were female
and 32.7 % (n=121) were male. 55.7 % (n = 206) of the participants were preclinical students, 44.4 % (n = 164) were clinical students. There was a statistically significant
difference in anxiety levels according to gender and grades. We found that the prevalence of severe anxiety was higher in female students than in male students. Compared
to clinical stage, preclinical students had a higher anxiety level according to BAI scores. Determining the anxiety levels of medical students and offering possible solutions
for this is of vital importance as a healthy workforce will be maintained future global outbreaks.
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Introduction

In December 2019, it was determined that there were many
pneumonia with unknown cause in Wuhan, China, and after the
rapidly increasing number of cases, the World Health Organization
(WHO) announced that the reason for these complaints in patients
was a new type of coronavirus (2019-nCoV). In February 2020, in
the report published by WHO, it was announced that the official
name of the new disease was named "Coronavirus Disease 2019"
and the abbreviation was named "Covid-19" [1]. As Covid-19
spread to many countries in a very short time and became a global
epidemic, WHO declared the epidemic as a "pandemic" on March
11, 2020 and asked all countries to take serious measures [2,3].

In respiratory diseases such as Covid-19, the transmission rate
of the disease is high, especially the personnel working in health
institutions are more likely to be infected, and the highest risk has
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always been healthcare workers during pandemic periods. In
addition, healthcare workers are exposed to the highest level
of stress while fighting the disease on the front lines by risking
their lives in all pandemics [4,5]. Among the factors that increase
psychological strain in healthcare workers during pandemic
periods; risk of contracting the virus, high case load, insufficient
healthcare workers, long working hours, uncertainties in treatment,
seeing colleagues caught the virus, losing the patients they care for,
fear of infecting their families. After all, healthcare professionals
are more concerned about being infected with Covid-19 than other
individuals [6,7].

Symptoms of psychiatric diseases such as anxiety, depression,
PTSD (Post-Traumatic Stress Disorder) are primarily involved
in the psychosocial effects of pandemics. This outbreak is a
distressing trauma that threatens the lives of individuals.In studies
conducted on healthcare workers in China, the first country to fight
Covid-19, symptoms of anxiety, depression, PTSD and burnout
were observed in the majority of Covid-19 employees [8]. Studies
conducted during the outbreak focused especially on healthcare
professionals, and in fact, medical students were also affected by
this extraordinary process [2,6].
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While it has been shown in different studies that medical
education itself causes significant stress on students, witnessing
this important task on the shoulders of healthcare professionals
during the outbreak may have adversely affected future physician
candidates [9]. Although it is known that a certain amount of
stress stimuli affect some people positively; however, as the
level of stress increases, anxiety increases as well [10]. Fear of
getting sick, being alone at home and problems in education is
a predictable process that can negatively affect students' mental
health. The knowledge, attitude and behavior of medical students
are important both to control the spread of the virus and to protect
their mental health. In this context, our aim the present study is to
measure medical students anxiety levels and the different variables
affecting their anxiety during an extraordinary outbreak process.

Materials and Methods

A cross-sectional study was conducted on medical students in
December 2020. Because of the social isolation, an online-based
platform was used to distribute the survey developed by using the
Google Forms.The target population comprised medical students
of Afyonkarahisar Health Sciences University. We conducted our
study about nine months after the Covid-19 case was encountered
for the first time in Turkey. In combination with sociodemographic
questions, we applied the Coronavirus Anxiety Scale (CAS) and
the Beck Anxiety Inventory (BAI) tests to all students.

Coronavirus Anxiety Scale

In the study, a brief mental health scan, the CAS was used to
identify possible cases of dysfunctional anxiety associated with
the Covid-19 outbreak developed by Lee [11]. Turkish validity
and reliability of the scale was made by Evren et al. [12]. CAS
is a 5-point Likert type scale and consists of 5 questions and one
dimension. (Scoring the scale: 0: Never, 1: Rare, less than a day or
two, 2: a few days, 3: more than 7 days, 4: It has been carried out
almost every day in the last two weeks).

Beck Anxiety Inventory

BAI is a test composed of 21 elective questions created by Aaron
T. Beck. [13]. The test is considered to be an internationally
validated tool used to measure anxiety severity in a person.Each
item marked on the BAI has a score. The answers given to the
questions are evaluated as: none, 0 points, mild 1 point, moderate
2 points and serious 3 points.The score obtained from the scale
indicates the level of anxiety experienced by the individual. 0-7
points obtained from the scale are evaluated as minimal anxiety
symptoms, 8—15 points as mild anxiety symptoms, 1625 points
as moderate anxiety symptoms, 26—63 points as severe anxiety
symptoms.Turkish validity and reliability of the scale made by
Ulusoy et al [14].

Medical students were invited and encouraged to participate
in the survey by lecturers of the university.The online survey
link was sent to the contact students of each class via email and
whatsapp, then the link was sent to other students. The inclusion
of the students was anonymous and voluntary. All questions on the
survey were mandatory; therefore, there are no missing data in this
study. In order to increase the reliability of the feedback, it was
stated that it is not necessary to write names to the students who
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filled out the questionnaire. The possible effect of exam anxiety on
students was also considered, and the questionnaire was conducted
after the exam period was over.

Statistical Analysis

The Kolmogorov-Smirnov test was used to investigate whether
the distribution of continuous numerical variables is distributed
close to normal or not. Frequencies and percentages were used
for continuous numerical variables, categorical variables were
shown as number and (%) percentages. Mann Whitney U test and
Kruskal-Wallis test were used to determine the significance of the
difference in terms of continuous numerical variables in which
sortable variables and parametric test statistic assumptions were
not provided. Categorical variables were analyzed by Chi-Square
test. Analysis of the data was done in IBM SPSS Statistics 20.0
(IBM Corporation, Armonk, NY, USA) package program. Results
with p <0.05 were considered statistically significant.

Ethical approval for the study was obtained from Afyonkarahisar
Health Sciences University Clinical Research Ethics Committee
with the protocol number 2011-KAEK-2 meeting number 2020-
13.

Results

A total of 370 medical students participated in the survey. In this
study 67.3 % (n = 249) of the participants were female and 32.7
% (n=121) were male. 55.7 % (n = 206) of the participants were
preclinical students, 44.4 % (n = 164) were clinical students.

The BAI scores were divided into four categories in terms of
anxiety levels: minimal (0-7), mild (8-15), moderate (16-25), and
severe (26-63). About 35.4 % of students had minimal anxiety,
28.9 % were as mild, 22.2 % were as moderate and 13.5 % were
as severe anxiety during outbreak. There was a statistically
significant difference in anxiety levels according to gender and
grades. We found that the prevalence of severe anxiety was higher
in female students than in male students. Compared to clinical
stage, preclinical students had a higher anxiety level according to
BAI scores. No significant association was established between
anxiety levels and getting infected with Covid-19, infected family
member. It is also important to note that students with high anxiety
received more psychological treatment. As the anxiety level
increased, the psychological support received by the students
increased significantly (Table 1).

During this period, 15.9 % of the students stated that they smoked
and 84.1 % did not smoke. There was a significant difference
between smoking and anxiety levels according to BAI scores, and
non-smokers had higher anxiety (Table 1).

Out of the total medical students suffering from Covid-19 related
anxiety, females were more anxious than males. CAS scores of
individuals infected with Covid-19 were found to be higher than
those who did not. There was no significant association between
CAS scores and infected family member and smoking (Table 2).

According to our findings, students in the early medical education
showed higher anxiety and BAI and CAS scores was also higher
among female medical students.When the anxiety levels were
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Table 1. Comparison of different demographic data with anxiety levels according to BAI

Variables BAI Anxiety Levels (N)
Total Minimal Mild Moderate Severe df P

Gender
Female 249 (67.3 %) 67 78 63 41 3 *0.000
Male 121 (32.7 %) 64 29 19 9
Grade
Preclinic 206 (55.7 %) 68 53 46 39 3 *0.006
Clinic 164 (44.3 %) 63 54 36 11
Do you smoke?
Yes 59 (15.9 %) 25 6 19 9 3 *0.005
No 311 (84.1 %) 106 101 63 41
Have you diagnosed with Covid-19?
Yes 44 (11.9 %) 17 10 10 7 3 0.794
No 326 (88.1 %) 114 97 72 43

Have your relatives or friends diagnosed with Covid-19?

Yes 326 (88.1 %) 115 91 74 46 3 0.562
No 44 (11.9 %) 16 16 8 4

Have you got psychological support because of Covid-19?

Yes 13 (3.5 %) 0 2 5 6 3 *0.000
No 357 (96.5 %) 131 105 77 44

Chi square (y2) test of significance was used in order to compare of different demographic data with BAI anxiety levels. BAI (Beck Anxiety Inventory), df (degree of
freedom).
*A value of p <0.05 was considered statistically significant.

Table 2. Comparison of different demographic data with coronavirus anxiety scale scores

Variables CAS Scores
Total Mean SD Min Max Median P

Gender
Female 249 (67.3 %) 1.85 3.132 0 18 1.00  *0.000
Male 121 (32.7 %) 0.64 1.291 0 8 0.00
Grade
Preclinic 206 (55.7 %) 1.79 3.246 0 18 0.00 0.173
Clinic 164 (44.3 %) 1.02 1.817 0 15 0.00
Do you smoke?
Yes 59 (15.9 %) 0.98 1.916 0 9 0.00 0.116
No 311 (84.1 %) 1.54 2.853 0 18 0.00
Have you diagnosed with Covid-19?
Yes 44 (11.9 %) 2.43 3.967 0 18 1.00  *0.051
No 326 (88.1 %) 1.32 2.497 0 16 0.00

Have your relatives or friends diagnosed with Covid-19?
Yes 326 (88.1 %) 1.44 2.715 0 18 0.00 0.659
No 44 (11.9 %) 1.50 2.873 0 15 0.00

Have you got psychological support because of Covid-19?
Yes 13 (3.5 %) 1.25 2.450 1 14 7.00 *0.000
No 357 (96.5 %) 7.08 3.968 0 18 0.00

Mann Whitney U test of significance was used in order to compare of different demographic data with CAS scores. SD ( Standard Deviation), CAS (Coronavirus
Anxiety Scale)
*A value of p <0.05 was considered statistically significant.
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evaluated according to the classes, anxiety levels decreased as the
academic level progressed (Table 3). Being infected with Covid-19
was a determining factor for the development of anxiety among
medical students based on CAS scores, although not according

Table 3. Anxiety levels according to grades
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to BAI. As expected, we found a strong positive relation between
anxiety levels according to BAI and CAS scores. Both BAI and
CAS were complementary to each other in determining the level
of anxiety (Table 4).

BAI Anxiety Levels (N)
Total Minimal Mild Moderate Severe df P value
1* Grade 42 13 12 7 10
2™ Grade 84 30 24 15 15
3 Grade 80 25 17 24 14
15 0.049*
4" Grade 52 16 15 15 6
5" Grade 81 34 31 13 3
6™ Grade 31 13 8 8 2

Chi square (y2) test of significance was used in order to compare of grades with BAI anxiety levels. df (degrees of freedom), BAI (Beck Anxiety Inventory),

*A value of p <0.05 was considered statistically significant.

Table 4. Comparison between CAS scores and BAI Anxiety Levels

CAS Scores
BAI Anxiety Level Total Mean SD Min Max Median P
Minimal 131 0.48 1.025 0 6 0.00
Mild 107 1.16 2.001 0 14 0.00
0.000*
Moderate 82 1.48 1.900 0 8 1.00
Severe 50 4.58 5.103 0 18 2.50

Kruskal-Wallis Test of significance was used in order to compare of CAS scores and BAI anxiety levels. SD (Standard Deviation), df (degree of freedom), BAI

(Beck Anxiety Inventory), CAS (Coronavirus Anxiety Score).
*A value of p <0.05 was considered statistically significant.

Discussion

The number of researches concerning the psychological effect of the
pandemic increased to be published because of the current outbreak;
yet, there were limited studies concerning the psychological effect
of the pandemic on medical students. The knowledge, attitude
and behavior of medical students can be crucial to protect their
mental health. The main purpose of this study was to determine the
anxiety levels of medical students during the Covid-19 outbreak.
In addition, our aim is to evaluate how different variables affect
medical students' anxiety levels. This study showed that the
outbreak has impacted on anxiety levels among medical students
in Turkey, with 13.5 % of them reporting severe anxiety levels.
However, only 3.5 % of them received psychological support.
As experienced in previous outbreaks, anxiety, post-traumatic
stress symptoms, suicide attempt and depression are among the
psychological effects of the pandemic [15-17]. Psychological
reactions to traumatic effects will primarily be experienced at
different levels in each individual, group or social class. Fear of
being sick, uncertainty, thoughts that the illness will affect an
individuals may cause intense anxiety [18].

The rate of transmission and spread of coronavirus is much
faster than other viral infections. Great emphasis was placed on
reducing this effect of the virus and providing treatment; however,

determining the mental needs of healthcare workers affected by
the pandemic has been somewhat neglected [19]. Healthcare
professionals may experience difficult working conditions and
suffer a high rate of infection, which may lead to a higher anxiety
level than in the general population [20,21].

The Covid-19 outbreak has an unprecedented impact on medical
students as well as everyone else [9]. Moreover, there are also
studies showing that medical students have higher levels of
anxiety compared to their peers [10]. The psychological effect of
outbreaks on medical students is inevitable and these psychological
consequences may continue for a long time after the outbreak
ends. Therefore, further studies are needed to be conducted in the
late stages of the current Covid-19 outbreak [3].

A significant relationship was found in the our study between
gender and anxiety where more females than males experienced
severe anxiety. Both BAI and CAS scores in medical students
were found to be higher in female students than male. Before
the outbreak, anxiety levels were higher in female, showing that
the psychiatric impact during the Covid-19 outbreak may be
greater on female [22,23]. In many studies conducted in different
countries in the literature, it has been reported that the anxiety
levels were higher in female during outbreak [24-26]. Female
gender was reported as a one of the common risk factors for mental
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health problems. Such findings may indicate males and females
respond differently to Covid-19 outbreak related stress factors.
High anxiety levels in female medical students in current study
is not an unexpected finding.It is obvious that a significant gender
difference in responses to the outbreak in terms of anxiety has been
revealed by different studies from all around the world [1,9,27—
29]. Conversely, there are also some studies reported that gender
was not associated with anxiety levels of student [30-33].

Regarding year of study, preclinical students had a higher BAI
scores than clinical students. As shown in other studies, medical
students at later academic year had lower anxiety than those at
earlier academic year [9,27]. In another study, it was observed
that senior students working with Covid-19 patients were more
comfortable with their anxiety than students who had never
seen patients [28]. This can be explained that senior students
have better knowledge of illness, medical skills and prevention
measures, which may make them less concerned about Covid-19
infection. It should be noted that a higher level of knowledge of
the Covid-19 could have a positive impact on the medical students’
behavioral response to the outbreak, boosting a feeling of safeness
[34]. Adequate knowledge of medical students about the current
illness reduces their anxiety. In addition, clinical students working
in the university hospital have the opportunity to come to work
and socialize, even part-time, while pre-clinical students only take
online classes. As they progress in their medical education, they
are faced with higher levels of responsibility and higher levels of
stress. While the clinical years are the years when many medical
students faced patient death for the first time and dealt with the
unpleasant situation, students seem to be accustomed to this
situation [35].

Several studies show a positive relation between smoking and
mental illness, on the other hand the literature remains uncertain
regarding the direction of this association [36]. In our study, the
anxiety levels of non-smoking students were found to be high.
Contrary to this, there are studies showing that people with higher
anxiety are more likely to smoke [27,37].

The presence of infected family member during the outbreak
may increase anxiety. In this regard, when the anxiety levels of
the students were evaluated according to the presence of relatives
diagnosed with Covid-19, no significant association was found. Our
finding is in line with a previous study conducted in 422 individuals
in Turkey [38]. The results of this study indicated medical students'
anxiety regarding the outbreak was not associated with whether a
relative or an acquaintance was infected with Covid-19.

Being infected with Covid-19 was a determining factor for the
development of anxiety among medical students based on CAS
scores. Some studies revealed the same results with our findings
[28]. As predicted, getting infected with Covid-19 has increased
the level of anxiety.

Receiving psychological support is also associated with wellbeing
and it can reduce the stress [6]. Previous research has shown
that psychosocial stressors during Covid-19 have a low impact
on individuals receiving psychological and social support [39].
Our study shows that the students are aware the importance
of psychological support. As the anxiety level increased, the
psychological support received by the students increased
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significantly.

BAIis a common and self-rating scale used to measure individual's
subjective feelings about their anxiety [13]. CAS is a brief mental
health screener to determine probable cases of dysfunctional
anxiety associated with the Covid-19 outbreak [11]. In our study,
the results of two different anxiety scales were found to be very
close to each other.

Finally, some limitations of the current study should be mentioned.
The main limitation of the present study is that anxiety levels
were evaluated with self-reported scales (BAI and CAS) rather
than clinical interviews. Therefore, prevalence rates may change.
Secondly, the sample size was small as the study was conducted in
only one medical school.

Conclusion

Our study revealed the anxiety levels of medical students and
different variables that may be related to their anxiety level during
outbreak in Turkey. The negative emotions experienced during this
period may cause medical students to distance themselves from the
medical profession. Hence, medical students should be provided
with high quality and crisis-oriented psychological services against
to unexpected worldwide crises like outbreaks. Determining the
anxiety levels of medical students and offering possible solutions
for this is of vital importance as a healthy workforce will be
maintained future global outbreaks. Adequate knowledge of
the current disease reduces the anxiety of medical students. For
medical students, it is necessary to develop correct information,
awareness and coping strategies in the current situation. This study
highlights the need for training to help medical students cope better
with crisis situations. Similar studies with larger samples should
be conducted in the future to design and evaluate the effectiveness
of psychological interventions.
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