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ABSTRACT

29089

This cross-sectional study aimed to determine the prevalence of depression,
anxiety, and stress among undergraduate dental students at Sofia Medical
University and to investigate its associations with some demographic,
educational and pandemic-related variables. A self-reported questionnaire
that included the validated DASS-21 scale was administered to a group of
2nd, 3rd, 4th, and 5th year students (n=70, response rate 95.7%). Results
indicated abnormal levels of depression, anxiety, and stress in 34.3%, 65.7%
and 59.7% of the participants, respectively. A much larger proportion of
females suffered from abnormal levels of anxiety (56.6%) as compared with
males (9%), p=.003. Single students exhibited significantly higher level of
depression (25.4%) than those having a partner (9%), p=.037. Third-year
dental students demonstrated higher level of depression (19.4%) compared
to 5th year students (1.5%), p=.007 as well as higher stress scores (25.4%)
than 2nd year students (17.9%), p=.035. Academic performance (assessed by
GPA in this study), dentistry as the first students’ choice when applying for
MUS, financial responsibilities, and pandemic-related academic responses
were not found significant factors for depression, anxiety, and stress (p>.05).
These outcomes highlight the need to provide psychological support
programs with special attention on susceptible groups. Dental students should
implement preventive measures and adopt coping strategies to manage stress
and reduce levels of anxiety and depression.

Category: Original Research Paper

Received: February 05, 2023
Accepted: May 21, 2023
Published: October 25, 2023

Keywords:

COVID-19, DASS-21, dental students, depression, anxiety,
stress, demographic, educational, pandemic, variables

“Corresponding author:
Nadya Tsetsova Avramova,

Department of Dental Public Health, Faculty of Dental
Medicine, Medical University-Sofia, 1 G. Sofiiski Street,
1431 Sofia, Bulgaria

E-mail: nadya.avramova@fdm.mu-sofia.bg

Introduction

Dental students face significant challenges during their
theoretical and clinical curriculum that can result in high
level of stress, depression, and anxiety [1,2]. The latter have
been reported as common psychological conditions among
dentistry students [3]. Moreover, the current evidence
suggests higher levels of stress in undergraduate dental
students compared to the general population that may lead
to depression, anxiety, and suicidal attempts [4,5].

During the last two years dental practices, universities
and research institutions around the world have been
strongly affected by the novel SARS-CoV-2 pandemic
[6,7]. Considering the high risk of transmission of the virus
and the specifics in clinical practice (face-to-face
communication with the patient, aerosol generating
procedures, and constant contact with body fluids — saliva,

blood, etc.), the current pandemic posed additional
challenges for dental care and education [8]. The need to
establish a safe working and educational environment led
to interruption of traditional classroom education and its
replacement with online learning. Multiple lines of
evidence showed how dental students perceived and
assessed effectiveness of distant education as well as its
associated impacts on students’ physical and mental health,
their clinical competence concerns, and long-term plans [9-
11]. In this aspect, some recent surveys on the perceived
psychological impact of the COVID-19 pandemic reported
elevated levels of depression, anxiety, and stress among a
significant number of dental undergraduate students [12-15].

Immediately after the onset of the current pandemic, in-
person training at Sofia Medical University was interrupted
and subsequently, after the end of the movement lockdown
imposed by the government, a hybrid dental education was
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implemented. This type of training presented a dynamic
strategy combining virtual theoretical education via
Google classroom platforms and direct clinical training on
real patients. In the context of dental education and the
stage of the pandemic, the scientific literature has
suggested that hybrid training is a good solution to mitigate
skill deficit and ensure an effective and safe learning
environment [16,17]. However, returning back to training
in the university in the era of COVID-19 might be related
to high levels of anxiety and stress. In a study by Kharma
et al. about 85% of dental students in Al-Farabi Private
College/Jeddah/KSA reported anxiety and stress to return
to the dental college and 67% of respondents preferred
alternative methods of learning [18].

Considering the unexpected length and severity of the
outbreak, dental students need to adapt rapidly to the new
learning methods. Stress and worries about contracting
coronavirus or that a family member may contract it,
anxiety related to the examinations or losing manual
dexterity skills as well as a variety of other academic,
demographic, health, and lifestyle-related stressors (such
as age, gender, year of study, marital status, financial
problems, living arrangement, workload, patients, etc.)
may be essential predictors of abnormal levels of
depression, anxiety and stress [4,11].

In the light of these considerations, the current study
aimed to determine the prevalence of depression, anxiety,
and stress among undergraduate dental students at Sofia
Medical University and to investigate its associations with
some demographic, educational and pandemic-related
variables.

Materials and Methods

Study design and participants

The present survey was a descriptive cross-sectional
guestionnaire study conducted at the Faculty of Dental
Medicine of the Medical University-Sofia (MUS),
Bulgaria, during April and May of 2022. Eligibility criteria
were applied to all study participants — being an
undergraduate dental student, with at least one completed
year of dental school. Therefore, first-year dental students
were excluded from the study. In addition, the latter was
performed in full accordance with the standards of the local
ethics committee of the MUS as well as all ethical
requirements of the Declaration of Helsinki of the WMA
as revised in 2008.

Overall, 70 dental students from 2nd, 3rd, 4th, and 5th
study years were invited to participate. Of these, 67
respondents provided duly completed questionnaires,
resulting in a response rate of 95.7%. Of the study
participants, 49 (73.1%) were females and more than
2/3 — 48 (71.6%) presented 2nd and 3rd year students.
Further demographic details of the study sample can
be seen in Table 1.

Table 1. Demographic characteristics of the study
sample

Demographic variable No. %
Gender
Male 18 26.9
Female 49 73.1
Year of study
2" year 23 34.3
3 year 25 37.3
4% year 7 10.4
5" year 12 17.9
Marital status
Single 37 55.2
Married /with a partner 30 44.8

Grade Point Average (GPA) of
previous year

5.50 - 6.00 12 17.9
4.50 - <5.50 28 41.8
3.50-<4.50 24 35.8
3.00-<3.50 3 4.5
Dentistry 1% choice
Yes 63 94.0
No 4 6.0
Financial problems
Yes 1 15
No 49 73.1
Sometimes 17 25.4
Do you think that restrictions on in-
person training related to COVID-
19 pandemic have negatively
affected your education?
t?:i%r']g terms of my practical 26 38.8
In theoretical disciplines only 2 3.0
In all disciplines 28 41.8
I don't think there are any negative 11 16.4

consequences for my training
Note: N=67

Study instrument

A self-reported questionnaire, consisting of two parts
was administered to the surveyed participants. The first
section included 11 questions and gathered socio-
demographic information regarding students’ gender, year
of study, marital status, financial issues, grade point
average (GPA) of previous year, and whether dentistry was
students’ first choice of admission when applying for
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dental school. Four questions assessed dental students’
peer, faculty and patients relationships in the background
of the educational environment, which will be particularly
presented in further discussions. A final question addressed
the students’ opinion related to COVID-19 pandemic and
its associated impacts on their education.

The second part of the questionnaire included the
validated DASS-21 scale that is the short-form version of
the original 42-item questionnaire. The Depression,
Anxiety and Stress Scale was developed by Lovibond SH
and Lovibond PH as an assessment tool that evaluates the
severity of behavioral and emotional symptoms that are
correlated with depression, anxiety disorder and stress
[19]. DASS-21 is a single, concise, and comprehensive
instrument to measure these psychological conditions [4]
and it contains three 7-items subscales regarding each
condition [20]. The questions are scored on a 4-point Likert
scale from 0-3 (never — did not apply to me at all, awarded
0 points; sometimes — applied to me to some degree, or
some of the time, awarded 1 point; often — applied to me to
a considerable degree, or a good part of time, awarded 2
points; almost always — applied to me very much, or most
of the time, awarded 3 points). The scores along the three
axes of depression, anxiety and stress are calculated by
summing the points of the relevant items. Therefore,
according to its severity rating index, this depression
anxiety stress scale test provides a normal, mild, moderate,
severe, or extremely severe result.

Data collection methods and procedures

A convenience sampling technique was used to recruit
the study participants. Hard copies of the questionnaires
were distributed to the dental students (n=70) during their
optional  training in  medical psychology and
communications in dental practice. Participation was
voluntary and anonymous, and no identifying information
was gathered. After having received explanations on the
purpose of the study and the essence of the project, the
respondents were asked to fill in the questionnaires.
Voluntary completion and return of the inquiry forms by
all participants was considered as written implied informed
consent to take part in the present study.

Statistical analysis

The data obtained was analyzed using SPSS Statistics
28.0 (IBM Corporation, New York, USA). Descriptive
statistics (percentages and frequencies) were calculated to
determine the levels of depression, anxiety, and stress
among the dental students. Kolmogorov-Smirnov test was
used to check the normality of the data. To test the null
hypothesis that the distribution of depression, anxiety, and
stress was the same across categories of different variables
as well as to compare distributions across groups either the
Mann-Whitney U test for 2 samples or the Kruskal-Wallis
1 way ANOVA for k samples were used. The significance

level was set at p<.05. Precision and internal consistency
of the questions were calculated with Cronbach’s alpha
coefficient.

Results

Prevalence of depression, anxiety, and stress (DAS)

Abnormal levels of depression, anxiety, and stress were
identified in 34.3%, 65.7% and 59.7% of the dental
students, respectively. Prevalence of severe and extremely
severe depression was 6.0%. However, almost a third of
the respondents (29.8%) experienced severe or extremely
severe anxiety. Every one in ten students reported severe
or extremely severe stress as well (Table 2).

Table 2. Levels of depression, anxiety, and stress (DAS)
among dental students

Level Depression N Anxiety  Stress N
(%) N (%) (%)
27
Normal 44 (65.7) 23 (34.3) (40.3)
Mild 10 (14.9) 9 (13.9) 24
' ' (35.8)
Moderate 9 (13.4) 15(22.4) 9(13.9)
Severe 2 (3.0 9(13.4) 6 (9.0)
Extremely
sovere 2 (3.0 11 (16.4)  1(1.5)
Note: N=67

DAS, student demographic factors and post-pandemic
related perspectives

The Cronbach’s alpha coefficients for each of the three
subscales (range: 0.72-0.93) were acceptable and
demonstrated the high internal consistency and reliability
of the questionnaire. Gender was found significantly
associated with dental students’ anxiety (p=.003), Table 3.

Table 3. Distribution of dental students” DAS across
different demographic variables

Variables D A S

Gender* 725 .003 471
Marital status* 037 979 .815
GPA** 492 .894 713
Dentistry 1% choice*  .808  .848 .750
Financial problems** 228 .502 .254
COVID-19** 500 791 .680

Note: The significance level is 0.05. Asymptotic
significances (2-sided tests) are displayed.

* Independent-Samples Mann-Whitney U Test

* Independent-Samples Kruskal-Wallis Test

A much larger proportion of females suffered from
abnormal levels of anxiety (56.6%) as compared with
males (9%), Figure 1.
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Figure 1. Distribution (%) of DAS levels according to
respondents’ gender (N=67)

Additionally, respective year of study was statistically
significantly associated with depression (p=.048) and
stress (p=.035), Table 4. It can be seen in Figure 2 that 3rd
year students experienced higher levels of mild, moderate,
and severe depression (19,4%) compared to their 5th year
colleagues (1.5%), p=.007. Furthermore, higher abnormal
levels of stress were observed again in the group of 3rd year
dental students (25.4%) as compared to 2nd year students
(17.9%) with significant differences among examined
groups (p<.05).

Table 4. Distribution of respondents” DAS across dental
students’ year of study

DAS
categ.

Year of study*
(Sample 1 - Sample 2)

2" year 2" year 2" year 3™ year 3™ year 4 year
3 year 4N year 5" year 4™ year 51 year 51 year
D 101 .884 179 209 .007 .873 .048
A 513 140 694 205 281 .392 .906
S .035 182 454 254 331 757 .198

Note: Each row tests the null hypothesis that the Sample 1
and Sample 2 distributions are the same
" Independent-Samples Kruskal-Wallis Test
** The significance level is 0.05. Asymptotic significances
(2-sided tests) are displayed.

ig.**

30 —8—2nd year
25 N 3rd year
—8—4th year

20 7)
1 149 164 149

=8=75th year

15

10

Year of study

Levels of dental students' DAS

Figure 2. Distribution (%) of DAS levels according to
respondents’ year of study (N=67)

In terms of students’ marital status, the level of
depression was found to be statistically significant
(p=.037), Table 3. The results of the study revealed that
married dental students or these with a partner had higher
normal level of depression (35.8%) than single students
(29.9%). Respectively, abnormal levels of mild, moderate,
severe, and extremely severe depression were significantly
lower in the first group (9%) as compared to the second one
(25.4%), Figure 3.

40 358
—o—Single
Married

5209

209 209
L

Marital status

&
&

Levels of dental students' DAS

Figure 3. Distribution (%) of DAS levels according to
respondents’ marital status (N=67)

GPA of previous year, presence of financial problems,
and dentistry as the first choice of admission were also
examined as potential demographic variables and tested for
significant relationships with each subscale. Table 3 shows
that the distribution of dental students’ DAS across these
variables was the same (p>.05). Similar results were
obtained regarding students’ perspectives on the
implementation of online and hybrid learning during the
COVID-19 pandemic and subsequently their effect on
student training (p>.05). Although statistically significant
association of DAS prevalence with students’ opinion was
not found, most of the respondents reported that
restrictions on in-person training have negatively affected
their education either in all disciplines (41.8%) or only in
terms of practical training (38.8%). Surprisingly, 16.4% of
surveyed students did not think that this situation might be
related to any negative consequences for their training
(Table 1).

Discussions

The present study was undertaken to investigate the
levels of self-perceived depression, anxiety, and stress in a
cohort of Bulgarian undergraduate dental students at the
Medical University-Sofia and to test for any associations
with students’ demographic characteristics. The results
indicated a high prevalence of symptoms of abnormal
depression, anxiety, and stress as anxiety was the most
prevalent condition, followed by stress and depression. In
terms of severity, the prevalence of anxiety was also
highest with almost one-third of the participants
demonstrating severe and extremely severe scores in this
aspect. Similar findings were reported by several studies
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involving dental students in Australia, Saudi Arabia, and
India [1,4,21]. In contrast, other investigations suggested
that the overall percentage of level of depression was
higher than level of anxiety among dentistry students
[2,22-24]. Nonetheless, we can still argue that anxiety and
depression are the most common mental health issues
among dental students.

In our study we found a significant relationship
between gender and anxiety as most of the students
(86.1%) that experienced abnormal levels of anxiety were
females. However, gender had no significant effect on
depression and stress. This outcome is to some extent in
line with other findings in the literature. Basudan,
Binanzan & Alhassan (2017) reported that gender was a
significant predictor for anxiety and stress, whereas
Ghasemi et al. (2017) revealed no associations of gender
with depression and anxiety [4,25]. Additionally, the
current literature indicated that female students showed
significantly higher depression, anxiety, or stress scores as
compared to males [2,21,26,27], although there are
exceptions [22,28,29]. A possible explanation of this fact
was considered by Gao, Ping & Liu (2020). The authors
examined the gender differences in college students’
depression, anxiety, and stress and subsequently reported a
significantly larger proportion of female students that
experienced anxiety above the normal threshold. They
found a significant positive correlation between anxiety
and introversion, females’ body image, drinking habits,
and academic performance [30].

Marital status was another demographic factor that we
explored in the current research. According to our results
single students exhibited significantly higher level of
depression than those having a partner. Compared to pre-
existing evidence that found no relationship between
students’ marital status and depression, anxiety, or stress
[4,31], this result indicates a considerable difference.
Undoubtedly, being alone might be a source of depression
and stress while partner relationships if providing mutual
support, love, effective communication, and positive
emotions can help reduce these conditions.

Regarding educational factors, the present study
revealed significant differences among dental students
with different academic levels in terms of depression and
stress. In this survey examined cohort of dental students
included one preclinical course of training (2nd year
students), one course transitioning from preclinical to
clinical training (3rd year students), and two clinical
courses of training (4th and 5th year students). We found
that 3rd year dental students demonstrated higher level of
depression as compared with 5th year students as well as
higher stress scores than 2nd year students. Studies in the
literature reported various results if it refers to the
association of this academic factor (year of study) with
students’ DAS levels: lack of such an association [4], no

association with students’ depression and anxiety only
[27], higher depression and stress in 3rd year students
compared to 2nd year students [22], a peak rise in level of
depression among 4th and 6th year students [2], higher
anxiety and depression in the students of first and final year
[5], higher prevalence of stress in clinical students than in
preclinical students [21], lowest and highest stress scores
among 6th and 5th year students, respectively [27].
Observed findings might be largely due to existing
distinctions in dental training programs across different
countries — in terms of their duration, content, number of
examinations after each year of study, etc. It was not
surprising that in the current study dental students were
more depressed and stressed in the third year. Dental
education in MUS is a 6-year training consisting of several
basic, medical, and dental preclinical and clinical
disciplines. During the second semester of the third-year
dental students are expected to meet their first patients in
prosthetic dentistry. Besides its transitional nature (from
preclinical to clinical training) with emerging patient
relationships that could be a possible source of stress, this
period of students’ education is particularly important. The
future dentists need to successfully pass all examinations
related to preclinical dental disciplines as a mandatory
condition to proceed their education in the next clinical
years. Therefore, change in educational environment,
workload, the thought of failing the upcoming exam
session and not being able to continue training, might
facilitate depressive and stress symptoms among dentistry
students.

Academic performance (assessed by GPA in this
study), dentistry as the first students’ choice when applying
for MUS, and financial responsibilities were not found
significant factors for depression, anxiety, and stress.
Similar results regarding dental students’ GPA and
financial responsibilities were reported by Basudan,
Binanzan & Alhassan (2017) [4]. However, in the same
study, the authors indicated that students whose first choice
for field of study was dentistry reported less stress. In
contrast, Waqgas et al. (2015) suggested that moderate
levels of anxiety and low levels of depression were
associated with higher academic performance of medical
students [32]. Additionally, previous studies showed that
level of anxiety and depression was higher in students at
universities with tuition fee compared to free public
institutes [25] as well as economic hardship and income
were factors associated with depressive and stress
symptoms [23].

Finally, we investigated students’ pandemic-related
educational responses and whether there was an
association with their DAS levels. Although most of the
surveyed students considered the negative consequences of
online and hybrid training, this study did not identify any
relationship of this fact with students’ psychological

264



Prevalence of Post COVID-19 Pandemic Depression, Anxiety and Stress among Students

wellbeing. This result is in line with our previous research
regarding dental students’ perspectives on the
implementation and effectiveness of online learning due to
COVID-19 pandemic. While most of the respondents did
not find remote education more stressful than in-person
training, more concerns were expressed about financial
issues than mental health problems [33,34]. Unlike our
findings, the current evidence suggested several times in
the literature that dentistry students experienced elevated
symptoms of depression, anxiety, and stress during and
after the end of the movement lockdown [9,11,13,
15,18,24].

The current study provides valuable information on the
prevalence of dental students’ depression, anxiety, and
stress as well as its associations with some demographic
and academic factors. However, it had some limitations.
First, the small sample size necessitates conducting further
investigations, including more units of observation, and
providing more reliable data on the studied phenomena.
Second, the cross-sectional design of the survey does not
allow to track these phenomena in time. And third, the
present study explored only a limited number of factors
related to students’ demographic and educational
characteristics. Therefore, future research should focus on
performing studies with a longitudinal design that include
more schools and examine additional academic
environment determinants.

Conclusions

The present results indicated relatively high abnormal
depression as well as alarmingly high anxiety and stress
scores among survey participants. In addition, significant
associations between these psychological conditions and
students’ socio-demographic and academic characteristics
were found. These outcomes highlight the need to provide
psychological support programs with special attention on
susceptible groups. More importantly, dental students
should implement preventive measures and adopt coping
strategies to manage stress and reduce levels of anxiety and
depression. This can play an important role in prevention
and early identification of these mental health issues thus
providing opportunities for protecting and improving
psychological well-being of dental students.
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