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ABSTRACT

Objective: To evaluate the effect of the COVID-19 pandemic on senior undergraduate dental students'
psychological health by measuring depression, anxiety, and stress levels. Material and Methods: 259 fifth-
year dental students participated in this study, including 156 females (60.2%) and 103 males (89.8%), aged
20—25. An online-based questionnaire was created, including a few questions about learning, post-
graduation challenges, and fear of the virus exposure. Students were asked to define their acute anxiety
state by visual facial anxiety scale (VFAS) and depression, anxiety, and stress levels by The Depression,
Anxiety and Stress Scale (DASS-42). All data were analyzed statistically. Results: Participants stated online
learning platforms were insufficient for clinical competence (91.5%), the COVID-19 pandemic changed post-
graduation career perspectives (29.3%), and they feared exposure to COVID-19 while performing their
profession (82.6%). Acute anxiety levels of the students were recorded as 95.4% mild to highest. Mild to
extremely severe depression, anxiety, and stress scores of the participants were 82.1%, 79.6%, and 72.9%,
respectively. Higher mean values for all depression, anxiety, and stress parameters were obtained in females
than males (p<0.05). Conclusion: Data showed that the psychological health of senior undergraduate dental
students had been affected adversely due to the COVID-19 pandemic.
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Introduction

Coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus 2, is
an infectious disease that poses complex challenges for medical communities, research, and global public health
by the emergence and rapid increase in the number of cases [17]. Since the home-confinement strategies and
nationwide lockdowns implemented to prevent further disease transmission in most of the hit countries by
COVID-19 after China, a wide fragment of the world's population is currently limited mainly to their homes
[27. While this strategy is an effective practice in controlling the spread of COVID-19, it could have adverse
impacts on the economy and inhabitants’ life. In a recent study, a high loss of household income and impaired
quality of life in the general population have been reported due to the COVID-19 pandemic [37].

The challenges in teaching and learning by this unprecedented situation have been based on changing
college students' lives, such as adjusting to new living circumstances, leaving campus, and adapting to online
learning platforms. Courses such as artistic performance, labs, and/or practicums, including high levels of
interaction and hands-on experiences, have been affected more adversely [47]. To master the theory is the first
aim of dental education. The second is to gain clinical competence with patient care and performing therapeutic
procedures. Clinical practice is realized by the undergraduate students themselves under the professional
supervision of teachers [57]. Previous studies showed that dental students had higher levels of stress than the
general population [6,7]. In dental education, which is a source of stress in itself, common challenges such as
loss of learning opportunities, uncertainty in course requirements, lack of guidance, and fear of exposure to
COVID-19 can enhance stress even more on dental students. The major disadvantage for senior undergraduate
dental students is that clinical training cannot be sustained by direct patient care, which is a key component of
the dental curriculum. This creates some concerns for students who are about to graduate in terms of
professional knowledge and skills and in terms of performing the profession after graduation.

Stress, defined as the perception of discrepancy between environmental demands and individual
capacities to fulfill those demands, can affect the course of both medical problems such as poor wound healing
and high blood pressure and psychological conditions such as depression and anxiety [87]. The Depression,
Anxiety and Stress Scale (DASS) is commonly used as a tool to quantitatively measure the three dimensions of
psychological conditions in a concise, single, and comprehensive scale [67]. DASS was previously used in
research related to the COVID-19 pandemic and its effectiveness was validated in different cultures [9-117. In
the DASS, the participants rate their experience of each over the past week by 42 negative emotional
symptoms [127. There are studies evaluating depression, anxiety, and stress of dental students by using DASS
[6,127. However, to our knowledge, there is no study on the psychological impact of COVID-19 on senior
undergraduate dental students.

This study aimed to determine the concerns of senior undergraduate dental students about learning
and professional competence and to evaluate their depression, anxiety, and stress levels with a commonly used

scale (DASS-42) in the COVID-19 pandemic.

Material and Methods
Participants

All fifth-year dental students from the different faculties of dentistry in Turkey studied in the
academic year 2020/2021 were invited to participate. Two hundred fifty-nine of the invited students
participated in the study and entered the survey in September 2020. The group included 156 females (60.2%)

and 103 males (39.8%), aged 20—25 years. This study was reviewed and approved by the Human Research
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Ethics Committee of Gaziantep University (2020/209). Participants provided consent to participate before the

commencement of the survey.

Questionnaire

An online-based questionnaire was distributed to the participants through social media apps. The
survey included a few questions: the effectiveness of online learning platforms for theoretical and practical
education, whether the student makes an individual effort to support learning and what resources he/she uses
to obtain the knowledge, what field he/she wants to serve after graduation and the effect of the pandemic in
this request, financial concerns, and fear of exposure to COVID-19. Moreover, participants were asked to
define their anxiety levels from 1 (none) to 6 (highest) using the visual facial anxiety scale (VFAS). Finally, the
Turkish version of DASS-42 was performed. All data were self-reported.

The DASS-42, which is designed to measure the negative emotional states of depression, anxiety, and
stress, is a questionnaire that includes three self-report scales with 42 items. Fourteen items present in each of
the three scales, and include subscales of 2-5 items with similar content. The Depression scale assesses inertia,
anhedonia, dysphoria, lack of interest/involvement, hopelessness, self-deprecation, and devaluation of life. The
Anxiety scale assesses situational anxiety, subjective experience of anxious affect, skeletal muscle effects, and
autonomic arousal. The Stress scale (items) is sensitive to levels of chronic non-specific arousal. It assesses
nervous arousal, difficulty relaxing, irritable/over-reactive, being easily upset/agitated, and impatient. To rate
the extent of depression, anxiety, and stress, participants are asked to use 4-point severity scales (from 0 to 3).

The scores for the severity labels of the DASS have been demonstrated in Table 1.

Table 1. The scores for the severity labels of the DASS.

Severity Label Depression Anxiety Stress
Normal 0-9 () 0— 14
Mild 10—-13 8§—9 15—18
Moderate 14— 20 10— 14 19-25
Severe 21 —27 15—-19 26 — 33
Extremely Severe 28+ 20+ 34+

Statistical Analysis

All analyses were performed by an SPSS 22.0 statistical software package (SPSS, Inc., Chicago, IL,
USA). Descriptive statistics (percentages, frequencies, means, and standard deviations) were performed to
assess the answers to questionnaires and levels of depression, anxiety, and stress among participants. The

comparative analysis used a One-Sample T-Test.

Results

The questionnaire stating senior students' considerations about learning and post-graduation
challenges was presented in Table 2. Participants reported that online learning platforms would not be
sufficient for practical training (91.5%). However, when evaluated in terms of learning, 56% of the participants
argued that online learning platforms would not be sufficient, while 32% argued that learning would be similar
with both methods. When the individual activities of the participants to support learning in the COVID-19
academy were questioned, it was reported that 29.7% of them studied from the sourcebooks. This was followed
by online seminars and webinars (15.8%), lecture notes (15.8%), and online videos (10%). 74 (28.6%) of the

participants stated that they did not make an individual effort to support learning. 29.3% of the participants
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stated that the COVID-19 pandemic changed their post-graduation career perspectives. While the work
opportunities where the participants would like to work post-graduation were academy (41.8%), private sector
(24.8%), public institution (16.2%), respectively. Only 89 (15.1%) of the participants stated that they were
undecided. Most participants (48.6%) stated that they would earn less money after graduation due to the
COVID-19 pandemic. Furthermore, 82.6% of them stated that they fear exposure to COVID-19 while

performing their profession.

Table 2. Questionnaire of stating senior students' considerations about learning, professional skills,
and post-graduation in the COVID-19 pandemic.

Questions Yes No Similar
N (%) N (%) N (%)

Item 1 - Do you think learning with online learning platforms creates a problem in
: 145 (56.0) 31 (12.0) 83 (32.0)
terms of professional competence?

Item 2 - Do you think clinical training with online learning platforms creates a problem
. . 237 (91.5) 12 (4.6) 10 (3.9)
in terms of professional competence?

Item 38 - What were your individual activities to support the learning during the

COVID-19 pandemic?

I attended training programs such as online seminars and webinars. 41(15.8)
I watched online videos 26 (10.0)
I studied from sourcebooks. 77 (29.7)
I studied from the lecture notes 41 (15.8)
I did not do anything individually 74 (28.6)

Item 4 - Did the COVID-19 pandemic have an impact on your post-graduation career
perspective? (academy, public, private)

Yes, I have changed my mind 76 (29.3)

No, I have not changed my mind 97 (87.5)

I am indecisive 86 (33.2)
Item 5 - After graduation, which career would you like to evaluate on your profession?

Academic 107 (41.8)

Public 42 (16.2)

Private 63 (24.3)

None 8(38.1)

I am indecisive 39 (15.1)
Item 6 - How do you think the COVID-19 pandemic will affect your earning post-graduation?

I think I will earn more money. 17 (6.6)

I think I will earn less money. 126 (4:8.6)

I don't think there will be any different. 62 (23.9)

I am indecisive 54(20.8)
Item 7 - Are you have a fear of exposure to COVID-19 in the profession? Yes (214 / 82.6) No (45 / 17.4)

The professional concern of participants caused by the COVID-19 Pandemic determined with VFAS
was presented in Table 3. Most of the participants (42.5%) exhibited the "highest" level of anxiety, while only
4.6% of the participants stated that they they did not fall under anxiety.

Table 3. Classification of professional concern caused by the COVID-19
Pandemic using the visual facial anxiety scale.

Classification N (%)
1 (None) 12 (4.6)
2 (Mild) 10 (8.9)
3 (Mild-Moderate) 18 (6.9)
4 (Moderate) 39 (15.1)
5 (Moderate-High) 70 (217.0)
6 (Highest) 110 (42.5)
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The number and percentage of participants' depression, anxiety, and stress were presented in Table 4.
Of the participants, 59 (16.5%) in depression, 81 (22.6%) in anxiety, and 34 (9.5%) in stress were labelled as
"extremely severe". The mean values of depression, anxiety, and stress were 18.40, 16.37, and 19.48,
respectively, in all participants. This indicated that the participants were "Moderate" label in terms of
depression and stress, and "Severe" label in terms of anxiety. In the comparative analysis of the mean values of
DASS by gender (Table 5), higher mean values were obtained in females compared to males, which was valid

for all depression, anxiety, and stress parameters. This difference was statistically significant (p<0.05).

Table 4. The number and percentage of participants evaluated by depression, anxiety, and stress and
mean values of DASS.

Classification Depression Anxiety Stress

N (%) N (%) N (%)
Normal 64 (17.9) 73 (20.4) 97 (27.1)
Mild 37 (10.3) 15 (4.2) 28 (7.8)
Moderate 50 (14.0) 37 (10.3) 55 (15.4)
Severe 49 (18.7) 53 (14.8) 45 (12.6)
Extremely Severe 59 (16.5) 81 (22.6) 34(9.5)

Mean (Std. Deviation) 18.40 (11.328) 16.37 (12.000) 19.48 (11.108)

Table 5. The mean of DASS values by gender and comparison each other statistically.

Gender Condition Mean (Std. Deviation) p-value
Female (n=156) Depression 19.82 (11.205) 0.000
Anxiety 18.53 (11.854) 0.000
Stress 21.99 (10.484) 0.000
Male (n=103) Depression 16.24(11.227) 0.000
Anxiety 13.11 (11.527) 0.000
Stress 15.69 (10.998) 0.000

P<0.05 was considered significant.

Discussion

This study was planned to identify fifth-year dental students' concerns about learning, post-graduate
career perspectives, financial difficulties and exposure risk of the virus in COVID-19 pandemic. The findings of
the study are in line with studies reporting that the current COVID-19 pandemic had a significant negative
impact on the mental health of university students [4,18-157]. In this study, acute [state] anxiety of the
participants was identified with VFAS that is quick and easy to administer, and abnormal anxiety levels (mild
to highest) were recorded as 95.4%. Depression, anxiety, and stress states of the students' experience of each
over the past week were evaluated with the DASS. The mean of the DASS data showed that the studied
population was moderate level in terms of depression and stress, and a high level of anxiety. Moderate to
extremely severe depression, anxiety and stress scores were 44.2%, 47.7, and 37.5% of the participants,
respectively. This was higher than scores (21.84%, 34.19% and 28.14%, respectively) obtained in the study of
Odriozola-Gonzalez et al. [167]. This difference may be due to the that this study included students,
researchers, and administrative staft from different areas (Arts & Humanities, Sciences, Health Sciences, Social
Sciences and Law, and Engineering and Architecture) and the students from different educational year and
levels (Undergraduate, Master, PhD., or Other).

In a systematic review that aimed to report on the effects of COVID-19 on psychological outcomes of
the general population, relatively high rates of symptoms of depression (14.6% to 48.8%), anxiety (6.33% to
50.9%), and stress (8.1% to 81.9%) were reported in the general population in Turkey, China, the US,

Denmark, Nepal, Italy, Spain, and Iran. In this global meta-analysis, risk factors associated with adverse
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psychological health were reported to include younger age group (<40 years), unemployment, presence of
chronic/psychiatric illnesses, student status, female gender, and frequent exposure to social media/news
concerning COVID-19 [17]. Wang et al. [187 also presented lower psychological scores among the general
population than the present study that the psychological changes were evaluated in a specific group. It seems
senior dental students are at more risk psychologically than the general population.

In a previous study before the COVID-19 pandemic, abnormal levels (mild to extremely severe) of
depression, anxiety and stress were identified in 55.9%, 66.8% and 54.7% of the 247 dental students, included
from 2nd to 5th year of education, respectively [67. In the present study, mild to extremely severe depression,
anxiety and stress scores 82.1%, 79.6%, and 72.9% of the participants, respectively. Although these two studies
do not include the same sample, it can be said that the psychological health of dental students is deteriorating
with the COVID-19 pandemic. Concerning dental students, who are in their last year of education, such as to
graduate before achieving clinical competence, post-graduation financial difticulties and exposure risk to the
virus may be predisposing factors in this increase. Cao et al. [157] indicated that anxiety symptoms of college
students during pandemic were positively associated with effects on daily life, economic effects, and as well as
delays in academic activities.

Aerosol emitted during routine dental practices increases the exposure risk to the COVID-19 of
dentists, dental students in clinical practice, auxiliary staff, and patients by ocular transmission or inhalation of
airborne particles [197. The severity of the COVID-19 pandemic presents clear challenges worldwide in terms
of dental education, despite available guidelines for the management of dental patients [207]. Therefore, most
dental schools in Turkey, like all over the world, have also suspended clinical practices except for emergencies
and have tried to provide learning with online platforms. Online learning systems involve facilitating two-way
communication between teachers and students and the implementation of advancements in technology to
deliver the learning content. Mukhtar et al. [217] reported that despite the online platforms have advantages
such as accessibility, comfort, and remote learning, they also have limitations such as difficulty and inefficiency
in maintaining academic integrity. To postpone direct patient care, which is a key component of the dental
curriculum, has been the biggest challenge of virtual sessions as it cannot reflect close experience with patients
[227. This could be supported by this study that 91.5% of the students reported would not be enough the
efficacy of the online learning platforms in clinical dental training. However, in a study by Kharma et al. [237
evaluating the anxiety and stress of students about returning to training in dental colleges, it was reported
that 85% of participants felt anxiety and stress. 67% of respondents preferred the use of any simulated teaching
aids or alternative methods of learning. Despite the prolonged suspension of clinical training is likely to impact
the clinical competence and confidence of dental students, this might also encourage students to engage in self-
directed learning to keep up with the latest academic developments [207. In this study, most of the students
(71.4%) stated that they made individual efforts to support learning is an indicator of this positive effect.

In a meta-analysis, which presented the prevalence of depression in the community from 30 countries
between 1994 and 2014, the prevalence of depression was reported significantly higher in females [247. A
study about the mental health of undergraduate students by Kecojevicb et al. [47] was reported that the high
levels of depression were associated with employment losses and with difficulties in focusing on academic work
and higher levels of perceived stress were more likely to see in females, similar to the present study. Liu et al.
[257 also presented that the females appeared to be more prone to anxiety than males, which may be related to

their sensitivity to psychological stress. Traditional masculinity and femininity self-concepts can lead to
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different expressions of emotions and attitudes towards life experiences. Therefore, female students might be
more likely to be affected by a stress-triggering factor such as the COVID-19 outbreak.

The obtained data by this study showed that the COVID-19 pandemic affected students' postgraduate
career perspectives by 29.8% and a considerable part of participants (33.2%) also stated as undecided. Most of
the participants (41.8%) wanted to work in academia. However, in a study evaluating fifth-year dental students'
career planning, 39% of the participants stated that they wanted to work in private, 38% in public, and 17% in
the academic field [267. Differences between dental students in terms of social, economic and cultural
backgrounds are likely to impact their professional career plans. Furthermore, dentistry is an undergraduate
program that includes intensive theoretical and practical training, which can be challenging for students. This
may affect students' desire to specialize. In a study, while 21% of the participants decided to specialize before
dental school, only 1% stated that they would like to specialize in the fourth year. However, students ranked
academics second as the field with the best future in terms of the overall profession [27]. The reason why
students tend to specialize in the academic field in the present study may be that by continuing their education
while the virus is active and they may want to be away from the field as much as possible. 82.6% of them stated
feeling fear that they may be exposed to the virus while performing their profession. Furthermore, students'
concern will earn less money after graduation (48.6% of the participants) may have affected their career
planning.

The biological and physical repercussions of a pandemic are the focus; however, mental health
problems related to the pandemic are also crucial issues that need to be addressed. Cognitive behavior therapy
(CBT) that enhancing stress management is useful during a pandemic [287. CBT should be delivered via the
internet (ICBT); it is cost-effective and prevents the spread of COVID-19 [297. ICBT can also treat psychiatric
symptoms such as insomnia [307].

Besides probably negative aspects of the COVID-19 pandemic on the psychological health of clinical
students, the involvement of the students in the control and prevention of the disease has certain advantages.
Senior medical students show sufficient clinical and practical capabilities since they have various transferable
skills, such as logical reasoning, observation, listening, critical appraisal, and decision making, gained through
their practical training programs. Furthermore, medical students are able to perform well under high pressure
and handle a heavy workload with the gains they have achieved throughout their education life. However,
becoming familiar with the work as well as the changing environment might take quite a long time, especially
in such a pandemic as COVID-19 [817].

Although this study handles the psychological effects of the lockout caused by COVID-19 on dental
students from different perspectives, it does not include the comparison of the obtained data with other college
students in different fields. This constitutes the limitation of the study. Comparative data can be useful in
assessing the effect of different educational models and study fields on students' psychological health.
Therefore, in this study, the obtained data was concluded by comparing it with the literature data.
Furthermore, this study mainly used self-reported questionnaires to measure psychiatric symptoms and did not
make a clinical diagnosis. The gold standard for establishing psychiatric diagnosis involved a structured

clinical interview and functional neuroimaging [32,337.

Conclusion
This study presented that the psychological health of senior undergraduate dental students has been

affected adversely due to COVID-19 Pandemic. High depression, anxiety, and stress scores of the students
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were associated with the challenges in learning, concerning insufficient professional competence, and financial
difficulties and exposure risk of the virus after graduation. Supporting learning by proposing different
educational models that will enable students to continue their education safely, increasing knowledge of
students to avoid the risk of virus exposure, providing personal protective equipment in clinical practice, and

providing support for career planning might help to restore students' psychological health.
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