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Abstract

:

All social and economic systems worldwide, including the educational one have been disrupted by escalating the global COVID-19 pandemic. One of the most impacted areas were the medical and dental education fields, due to the forced break from clinical practice during the lockdown, which affected both the educational part, as well as the patients. Thus, the main goal of our research was to investigate the impact of the COVID-19 pandemic on the dental students’ education as related to their perceptions and evaluations, in Carol Davila University of Medicine and Pharmacy, Bucharest, Romania. A cross-sectional study was conducted on 878 dental students who reported their perception of the psychological and educational impact of this period by completing a Google Forms questionnaire. Collected data were statistically analyzed using Stata/IC 16. There was a severe psychological impact among the respondents, the levels of stress being perceived as high and very high (33.83%, n = 297; 28.59%, n = 251), similar to high and very high anxiety feelings (26.54%, n = 233; 24.26%, n = 213). Very high educational impact from the point of view of the acquisition of practical skills (48.52%, n = 426) and future professional perspectives (38.95%, n = 342) were recorded. While online theoretical learning ability was principally low (37.93%, n = 333) despite consistently modified time allocated to the individual study (44.35%, n = 389), most of the students evaluated the efficiency of lecturers in online courses as neutral (41.12%, n = 361). New dentistry teaching programs will have to be adopted taking into account the dynamics of the pandemic and its strong impact on our students, in order to improve both their wellbeing and the sustainability of dental education.
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1. Introduction


The most severe health crisis that the 21st century has faced so far has its origins in a zoonotic virus from the Coronaviridae family. Along with its predecessors, which have also become human pathogens, namely Severe Acute Respiratory Syndrome Coronavirus and Middle East Respiratory Syndrome Coronavirus (SARS-CoV-1 and MERS-CoV), the novel Coronavirus (SARS-CoV-2) belongs to the positive-sense single-stranded enveloped ribovirus family [1] with primary respiratory tropism. However, SARS-CoV-2 differentiates itself from the rest of the aforementioned viruses through an unprecedented pathogenicity and contagiousness, even in a lower mortality rate context [2]. Its aggressiveness, which is considerably higher than that of other long existing human pathogen beta coronaviruses (e.g., HCoV-229E, HCoV-OC43, HCoV-NL63, and HCoV-HKU1) [3], including its above-mentioned predecessors, is first and foremost defined by its unique clinicopathological features. The worst manifestations requiring ICU management to support life [4] include pulmonary complications [5], cardiac complications [6], neurological complications [7], and, last but not least, renal complications [8]. Despite accumulated knowledge until present, the Coronavirus disease 2019 (COVID-19) clinical manifestations and long-term sequelae continue to form an incomplete puzzle. However, from a medical point of view, it is certain that the pathological picture has to be understood as a multi system disease [9].



From a transmission point of view, this is primarily realized through the Flügge droplets [10], through infectious saliva or secretions, through nasal or oral contact with contaminated hands [11] and to a lesser extent via aerosols [12]. Further, the capacity of the novel Coronavirus to be easily spread even by asymptomatic carriers represents another challenge in effectively combating the spread of the disease [13].



These aspects explain the gravity of the data presented by the WHO (World Health Organization) after more than a year since the start of the pandemic, namely the death of 3,003,794 people and the infecting of 140,322,903 individuals (18 April 2021). The SARS-CoV-2 pandemic is far from being drawn, if we strictly take into consideration the destruction of global health. Thus, the two month since the diagnosis of the first individual and the spread across the globe, determined the WHO officials on 30 January 2020, to declare the COVID-19 epidemic as a public health emergency of international concern, with some countries already instating the first lockdown measures.



Similar to other pandemics in the history of humanity (the Bubonic Plague, the Spanish flu, SARS-CoV-1, Ebola, Influenza A (H1N1) several turbulences were created by the severity of the COVID-19, emphasizing the many already existing problems and challenges in the health sector [14,15,16,17]. In this regard, the COVID-19 outbreak has hit with unexpected tsunami-like force the population across the globe, with only a few states—arguably—claiming themselves to be COVID free (e.g., Turkmenistan, North Korea, a number of Pacific nations) since the start of the pandemic and until the present day. Even the most advanced medical systems have been severely affected by the unprecedented number and gravity of cases, while conventional healthcare services are being compromised in order to meet the demands of caring for COVID-19 patients. The unusual spread of the novel Coronavirus has claimed several victims including among frontline healthcare workers (HCW) who are fighting against the pandemic. Thus, up until recently the median of the HCW deaths in 100,000 per population of the country was 0.05, according to data from a study on 27 countries including Romania [18].



The challenges, created not only by COVID-19 but also the global quarantine, effect the wellbeing of all social groups in the affected countries [19,20]. Thus, the quarantine strategy has its side effects including the general economical consensus warning of a global recession [21] caused by this black swan event, as the COVID-19 crisis is currently called [22]. Despite convergent global government efforts, primary sectors such as agriculture, oil and petroleum division, secondary sectors involving exports, imports, manufacturing businesses, and tertiary sectors including all service provision industries, such as financial industry, transport, travel, hotels, and restaurants, along with all levels of the education system, from preschool to tertiary education [22] have been short-, medium- and long-term dramatically affected.



As far as the education system is concerned, in order to reduce the speed of infection, different countries have introduced various and dynamically modified policies, ranging from complete closure of educational institutions in states such as Mexico, Venezuela, Brazil, Ecuador, Bolivia, Poland, Bulgaria, Romania, Turkey, Greece, to partial closure in Sweden, Czechia, Slovakia, Bosnia and Herzegovina, Estonia, etc. At the time of our survey, UNESCO estimated that over 300 million learners have been affected by the closure of educational institutions in a total of 28 countries worldwide, which consisted in 17.8% of the total enrolled learners across the globe [23].



Thus, the functionality of all educational systems was overwhelmed by the COVID-19 pandemic, with some of them already being faulty and vulnerable in certain areas, deepening the already existing faults even further. Although the physical closure of educational institutions (schools, colleges, universities, and other educational institutions) helped significantly reduce the spread of SARS-CoV-2 it has also led to challenges for both students and teachers [24] which involved changed communication channels for lecturers and administrative support, new assessment methods, different workloads and performance levels [14,25,26,27]. When it comes to universities, challenges included, on one hand, the elimination of all interior and outdoor campus activities, such as exams, workshops, study in the libraries, conferences, festive events, meetings with university colleagues, sports, and, on the other hand, the rapid and often unprepared implementation of distance learning solutions [28] on e-platforms. Apart from internet connectivity issues in some countries and regions across the globe, the switch from face-to face learning to e-learning has revealed problems such as lack of information technology, educational materials, and digital technology skills [29], as well as emotional, mental, and physical health breakdowns, due to dramatic changes in one’s social life (e.g., moving back home due to the closure of university dorms, lack of traveling, meetings and parties, etc.) [14,30,31,32,33], personal financial situation of students (e.g., loss of student job, concerns about their financial situation) [20,34], and COVID-19 infections within this category. However, the positive aspect is that although COVID-19 is a threat to humanity, it has also forced academic institutions to best deliver theoretical online content, such as redesigned courses, problem-based learning tutorials, theoretical and practical exams [35] via well-known platforms such as email, Google® educational tools, Skype®, Facebook®, Instagram®, YouTube®, WhatsApp®, Telegram®, and others [36]. Despite these new positive educational adaptations, the faculties of medicine are a special case as practice cannot be replaced by theory especially when it comes to clinical curricula.



One of the most impacted fields was dental medicine, exhibiting disastrous consequences on final year students [37] caused by the lack of clinical practice, due to the great risk of dentistry practitioners of contracting the coronavirus. In this regard, both patients who could no longer benefit from treatments in faculties’ clinics, as well as many dental schools worldwide suffered the consequences caused by this major disruption. Most of the dental schools across the globe, including Carol Davila University of Medicine and Pharmacy in Bucharest, Faculty of Dental Medicine, had to switch from the usual, face-to-face way of teaching, to the online one and later to the hybrid way, in the attempt to slow down the virus spread.



Although students are young and, thereby, generally not in any of the specific high risk groups of coronavirus infection, due to the serious health consequences it might bring, they are still a category that has experienced dramatic effects during the first and second wave of the COVID-19 pandemic, beginning with the first months of 2020 and continuing in 2021. Considering that dentistry is primarily a clinical practice [38] profession, dental students are perhaps even more affected in their immediate and distant future [24] regarding various unlearned manual and cognitive skills, so are necessary to the profession. There are several studies on dental students’ positive approach and extensive use of e-learning methods, but research on their perceptions regarding the effects of the pandemic on their clinical practical activity, learning motivation and impact on the dental profession in the future is limited.



Therefore, the main goal of this paper was to investigate the educational, professional, and emotional impact of the COVID-19 pandemic on the life of the dental students in the Faculty of Dental Medicine in the Carol Davila University of Medicine and Pharmacy in Bucharest, Romania. Further objectives of our research are the improvement of the educational system both on short- and long-term through finding the limitations, advantages and disadvantages of online learning, highlighting the issues dental students in Bucharest are forced to face as well as recognizing some vulnerable groups in this category.




2. Materials and Methods


2.1. Study Design and Sampling Procedures


A cross-sectional analytical study was conducted on a sample of dental students attending the Carol Davila University of Medicine and Pharmacy in Bucharest, Romania, in order to investigate the psychological problems and perception related to the theoretical and practical achievement of the academic curriculum experienced during the COVID-19 pandemic. Therefore, all students (n = 1808) studying at the Faculty of Dental Medicine of Bucharest, Carol Davila University of Medicine and Pharmacy were invited via institutional email on 5 December 2020, to participate anonymously in completing a questionnaire. A number of 878 students responded to the questionnaire, which represents 48.56% of the students enrolled in the Faculty of Dental Medicine in Bucharest in the 2020–2021 academic year. The mean age was 21.46 years old (SD 2.42; range 18 to 43) (Q1). Regarding the sex distribution, among them 684 were females (77.9%) (Q2). Students’ distribution per year of study was as follows: 1st year, n = 191 (21.75%); 2nd year, n = 208 (23.69%); 3rd year, n = 103 (11.73%); 4th year, n = 138 (15.72%); 5th year, n = 115 (13.1%); 6th year, n = 123 (14.01%) (Q3). Living alone was reported by 160 students (18.22%) (Q4). Living alone (Q4) was reported by 160 students (18.22%).



At the beginning of October 2020, the Faculty of Dental Medicine in Bucharest reopened after a fully online educational semester program, developing the clinical training activities in a hybrid system, namely both with the physical presence of students, as well as further in the online system.




2.2. Data Collection and Ethical Considerations


The data were collected using a Google Forms questionnaire, which was distributed through the League of Dental Students in Bucharest, in order to ensure the impartiality of the answers, via email on December 5th, as previously mentioned. Then followed 2 reminders on December 8th and December 11th. The questionnaire was available for one week 24/24, and the window period for responses closed on December 12th. During the data collection timeframe, no notifications regarding the technical functionality of the questionnaire were registered.



Before answering the questions, the respondents were informed that their participation in the questionnaire survey was voluntary and anonymous. The study protocol was approved by the Ethics Commission of the Scientific Research of the Carol Davila University of Medicine and Pharmacy in Bucharest, Romania, with the corresponding ethical approval no. 31215/27.11.2020. Questionnaire submission by the students was considered as informed consent from their side to participate in this study. No incentives were used for study participation.




2.3. Survey Instrument


Since no validated tool could be found in the extant literature, the authors developed a survey in order t assess the pandemic’s effect on Romanian dental students with the goal of developing educational strategies with immediate applicability. The questionnaire was constructed in Romanian for the present study, and then translated into English. For the English version, a pilot study was conducted on 10 PhD dental medicine students to test the questionnaire, in order to ensure both the understanding of the meaning of the questions and the accuracy of their translation into English. The questions, their used abbreviations, the respective five-answer scale, as well as the Romanian translation, can be accessed in the Supplementary File 1.



Thus, the questionnaire comprised 3 sections: the first section consisted of socio-demographic data (Age—Q1; Gender—Q2; Year of study—Q3; Leave alone—Q4), the second consisted of 4 items regarding the self-reported psychological impact of COVID-19 pandemic, respectively, the last section included a set of 5 items referring to the educational impact felt during this period. The survey covered some aspects such as anxiety, stress level, motivation for individual study, as well as student concerns regarding the online learning system, respectively, the impact on academic performance and clinical skills acquisition during the COVID-19 outbreak.



Each question within Section 2 and Section 3 had a five-scale response organized according to the Likert scale model, thus containing 5 variants of closed answers. In the case of these 9 questions, the construction of the answers was not identical, so that each question was attached to the response scale with the corresponding coding. Additionally, regarding these two sections of questions and to make sure that student answers focused on the pandemic but not pre-pandemic circumstances, survey questions related to educational concerns and psychological impacts most included key words, respectively, phrases such as “COVID-19 pandemic”, ”SARS-CoV-2”, or “this period” in their structure.



Students’ psychological impact of the COVID-19 pandemic was evaluated by questions such as “How do you assess the level of stress you feel as a result of the COVID-19 pandemic?” (Q5), “How do you assess the anxiety feeling related to a possible infection with SarsCov2”? (Q6) and “How do you assess the change in sleep quality during the COVID-19 pandemic?” (Q7). The response categories for these 3 questions were identical, respectively, (1) Non-existent, (2) Very low, (3) Low, (4) High, and (5) Very high, so that, regarding the first three questions, the higher the score the stronger the psychological impact on students. The last question in this section, namely “How do you appreciate the motivation for individual study compared to the period before the COVID-19 pandemic?” (Q8) had the following categories of answers: (1) No affect, (2) Minor affect, (3) Neutral, (4) Moderate affect, and (5) Majoraffect, with the same direct proportionality of the score compared to the level of impact perceived by the students, as before. Additionally, regarding the questions in this section (Q5–Q8), it is worth mentioning that the scale of answers conduct from positive options to negative options, and that this ordering was thought to avoid the common tendency of left-side bias for our survey-takers.



Further, the first question stated in the educational section was “How do you appreciate your own level of acquiring of academic information through the online teaching system?” (Q9), the answers going in this case from negative to positive, in order to avoid the symmetric direction of the survey responses. The response categories were therefore: (1) Non-existent, (2) Very low, (3) Low, (4) High, and (5) Very high, so that regarding this item, the higher the score, the better the learning ability of students through online methods. Efficiency of university teachers was formulated as “How do you evaluate the efficiency of teachers in transmitting theoretical and practical information in online teaching courses?” (Q10) and the scale of responses included the following variants: (1) Very low, (2) Low, (3) Neutral, (4) High, and (5) Very high. In this situation, also, the selection of a response with a higher score was correlated with a higher performance among university teachers, the direction of the answers being also from negative to positive, as in the previous question. The next question in the educational section, namely “How do you think the time allocated to the individual study has modified in your case, compared to the period before the COVID-19 pandemic?” (Q11) was assigned the following scale of answers: (1) Not modified, (2) Minor modified, (3) Neutral, (4) Moderate modified, and (5) Major modified. The choice of an answer variant with a higher score reflected only the magnitude of the change in the individual study time, the authors not requesting the specification related to its increase or minimization (The choice of an answer variant with a higher score reflected the extent of the change in the individual study time, the authors not requesting the specification related to its increase or minimization). The fourth question of the section, respectively “In light of the COVID-19 pandemic, how much was your acquisition of practical skills regarding dental work affected, given that you normally would have gained them from patients during traditional clinical activities?” (Q12) was joined by a scale of answers of the type (1) No affect, (2) Minor affect, (3) Neutral, (4) Moderate affect, and (5) Major affect. Additionally, in this case the perceived impact was even greater the higher the numerical value of the response. Finally, the professional perspective of the future was assessed by the question “How do you evaluate the impact of this period on the profession of dentist in the future?” (Q13) with response alternatives (1) Non-existent, (2) Very low, (3) Low, (4) High, and (5) Very high. In this regard, as in the case of the two previous questions (Q11 and Q12), the higher the answer value, the more negative the students’ perception, the direction of the scale of responses returning thus from positive to negative.




2.4. Data Management and Analysis


Students’ answers were automatically collected into Google Forms. A data sheet was generated in Microsoft Excel (Microsoft Corporation, Redmont, Washington, WA, USA), in which the variables were coded. Data were thereafter transferred and analyzed using Stata/IC 16 (StataCorp LLC, College Station, TX, USA).



Data distributions were expressed as means, standard deviations, and percentages, appropriately. Possible correlations were tested using the Spearman’s rank correlation coefficient.



A p-value less than 0.05 was considered statistically significant.





3. Results


Regarding the psychological impact reported by the students, as indicated by the descriptive analysis for this section (Table 1 and Table 2), although high stress and anxiety levels were experienced during the COVID-19 pandemic, minor changes in sleep quality were mostly reported, and the individual study motivation remained in the majority of cases unmodified.



Furthermore, the descriptive analysis of the educational impact (Table 3 and Table 4) highlighted a low level of acquiring of academic information through the online teaching (Q9), although the students’ opinion regarding efficiency of university lecturers (Q10) was rather neutral, just as in the case of the individual study time (Q11). However, the majority of students reported maximum impact on gaining practical skills (Q12) and future professional perspective (Q13).



A significant positive correlation coefficient was computed between anxiety and level of stress (rho = 0.51, n = 878, p < 0.0001). Significant positive correlations were also detected between sleep quality and anxiety (rho = 0.33, n = 878, p < 0.0001), as well as between sleep quality and level of stress (rho = 0.42, n = 878, p < 0.0001).



Academic learning was positively correlated with academic teaching (rho = 0.59, n = 878, p < 0.0001), and time for individual study (rho = 0.17, n = 878, p < 0.0001), but negatively correlated with gain of practical skills (rho = −0.21, n = 878, p < 0.0001) and future professional perspective (rho = −0.23, n = 878, p < 0.0001). Negative correlations were also recorded between academic teaching and time for individual study (rho = −0.14, n = 878, p < 0.0001), gain of practical skills (rho = −0.16, n = 878, p < 0.0001), and future professional perspective, respectively (rho = −0.14, n = 878, p < 0.0001). Gain of practical skills was positively correlated with future professional perspective (rho = 0.54, n = 878, p < 0.0001).



No significant correlations were found between the ranks of study motivation and the years of study. Although the year of study did not significantly impact the answers to the second section of questions regarding the perception towards education, (Figure 1, Figure 2 and Figure 3), some important tendencies can be observed. There was an increase in the number of those significantly affected with regards to the gain of practical skills (Figure 4), and their professional future, with professional perspectives worsening with the advancement in clinical study years (Figure 5).




4. Discussion


Despite public healthcare and technological progress made in the two decades of the 21st century, the COVID-19 outbreak has hit worldwide medical systems due to lockdown measures. Current clinical activity has been significantly modified with the students of the faculties of medicine being suddenly impacted by the lack of practical activity, lack of acquiring critical thinking skills regarding appropriate therapeutic decisions, etc. Moreover, due the high risk of contracting COVID-19 that dentistry professionals asses [23,39,40], starting 8 March 2020, all Faculties of Dental Medicine in Romania have decided one by one to interrupt physical lecture attendance, clinical and preclinical practical activities, as well as exams until the end of the second semester, with dental schools activities being limited to emergency treatment by faculty. Furthermore, the state of emergency announced on March 16th, through a Military Ordinance, among other restrictions, involved the complete closure of dental offices, with only a few selected dental care centers remaining open for emergencies in each city.



In the majority of Romanian dental medicine faculties, the second academic semester started using a hybrid system, with lectures being held online, while clinical practical activity was held partially physically on-site. Nevertheless, due to an increase in COVID-19 cases in Bucharest and the predict of a second wave, starting October 2020, the Faculty of Dental Medicine in the Carol Davila University of Medicine and Pharmacy in Bucharest was forced to adopt an atypical curriculum, with the exception of usual practical activities performed on patients. These were replaced with simulating the clinical maneuvers demonstrated by the lecturers, followed by student practice in groups with fewer individuals, using simulation models, study models, extracted teeth, prosthetic appliances and casts, or training on adjustable articulators, etc., according to each clinical discipline.



Due to this significant challenge in dental education, our study aims to both evaluate the psychological impact of the pandemic, as well as the impact of online theoretical and practical learning on students, following a period of time which was long enough to objectively draw conclusions about this completely new academic model for us. In this regard, it is mandatory to specify that within the Faculty of Dental Medicine in Bucharest e-learning due online applications or software platforms before the pandemic have never been used.



Thus, up until now several reports were made on the impact of the pandemic on students’ emotional health looking at anxiety disorders, resentments, depression, anger, mental fatigue [14,20,31,32], etc., among them. All of these add to the competitiveness, rigor and increased demands and to the early responsibility when treating patients [41], which characterize dental medicine education in general, and which place it in one of the most stressful academic environments [42,43], while also being one of the most emotionally and psychologically demanding professions. Our study highlights the significant psychological impact on students, as both stress and anxiety levels are directly correlated and, therefore, perceived by the majority of them as being elevated, due to the supplementary psychological stress triggered by the pandemic. According to this study, the percentage of students who significantly feel the stress after 10 months into the pandemic, is even higher than that of those who are afraid of contracting the novel coronavirus, regardless of their study year. The same student stress impact was highlighted by Hakami, Z. et al. [44], in a study performed through the evaluation of DASS-21 (Depression, Anxiety, and Stress Scale) scores, at the beginning of the pandemic. Nevertheless, it is worth mentioning the current scarcity of comparative data from other European countries on pandemic related stress, among the same study sample.



Regarding the anxiety level, results divergent to our study have been reported by Lingawi, H.S. et al. [45], the authors revealing rather mild anxiety scores among the 258 dental medicine students who participated in the study, with the research being done only a few months after the pandemic had begun and during the summer holiday. Thus the reduced fear of contracting SARS-CoV-2, was, therefore, most probably correlated with the complete physical absence of students in the academic activities both theoretical and practical. In a similar manner, a study on a large number of medical students (7143) in China [46], informed on lower percentages of moderate (2.7%) to severe anxiety (0.9%) among them, the motivation most probably being the significant attention from the central Chinese government regarding the COVID-19 outbreak and its influence on students’ psychological health, thus strongly guiding the educational sector in the area of psychological counselling, psychological assistance hotlines [47], etc.



Several studies have reported a relationship between study motivation and sleep disorders [48]. Nevertheless, although sleep quality in our participants was at a low point at the time the study was conducted, the individual study motivation has not dropped, but it was described as unaffected instead. It is, however, known that uninterrupted sleep may optimize learning capacity and motivation [49]. From a psychological point of view, the lowering of interest in studying is, thus, barely noticeable, with the result of our study remaining a scientific subject open to debate.



Regarding the actual educational aspect, literature is abundant in information on the perception of dental medicine students during the COVID-19 pandemic. In this regard, one of the most surprising and maybe concerning findings of our study was that, despite unmodified study motivation, the vast majority of dental students from Bucharest, regardless of their respective study year, had difficulties in acquiring academic information through the online teaching system. This was most likely due to the fact that this academic model was absolutely inexperienced at our university until the time of the pandemic. Similar or even worse perceptions regarding the efficiency of academic online learning have been reported in Pakistan dental schools [50], Iraqi dental universities [51], and the Faculty of Dentistry University of Indonesia [52]. However, there were some rather positive student opinions according to a study conducted at the Dental School of Justus-Liebig-University Giessen (Germany) [53]. Deficiencies in the online learning process could be explained by the lack of technical computer skills among some students who were unprepared in this regard and forced in this system, the lack of familiarity and virtual learning fatigue [54], increased difficulty to stay in contact with lecturers [55], etc.



Looking further for a reason why our students report a low ability to assimilate theoretical information, while asked if there are potential gaps regarding the online teaching methods among lecturers, it could be observed that their answers were mostly in the neutral zone of the scale. The inclusion of a neutral answer option was not randomly chosen at the moment the questionnaire was being constructed as this allowed freedom to the student, an escape button, where a firm opinion was not required, and which allowed them not to choose an answer which did not reflect their true beliefs [56]. Thus, two or even three interpretation options can be discussed, just like the neutral answer was intentionally thought by Likert, where students either do not know the answer to the question regarding the lecturers’ efficiency in communicating academic information through the online system (the other answers being: very low, low, high, very high) [57], either they know but they wish to not respond, whether they do not understand the question [58], or they are undecided [59]. Regardless of the interpretation, it is certain that theoretical and practical information communicated by the university lecturers is a subject which needs to be reflected upon and at the same time perfected, as, although students’ perception on the assimilation of online taught curricula could be influenced by multiple factors, it seems that the most important factor is the quality of the courses [60]. Our study certifies this important issue, as indicated by the significant correlation between the efficiency of online teaching by the university lecturers, and the acquisition of academic information by students. On its part, the lecturers’ performance in the online learning process is influenced by their professional ability, which should focus on the interactive pedagogy model through communicative and reflective-active instruction [61], on the online teaching adaptability, as well as on confidence toward utilization of digital learning [52]. The adoption of sustainable models, starting with flipped classroom techniques, where students are invited to review online modules before participating in seminars [62], and continuing with the introduction of haptic technology [63] into the clinical curriculum even after the pandemic, and even the use of novel portable teaching-learning platforms such as DenTeach [64], could be solutions to the issues we are facing.



Furthermore, the individual study time dedicated by each student was for the most participating students, regardless of their respective study year, different from the one they were accustomed to prior to the pandemic, namely minor modified, moderate modified, and major modified. In this case, it should be mentioned that the question did not intentionally refer to whether it was positively or negatively affected. We did not consider the quantification of this modification to be necessary, but the simple modification of this parameter could be interpreted as a supplementary stress factor for the student, which could consist in another argument regarding the stress level that they reported. This statement is all the more plausible as our study found a significant correlation between the modified individual study time and the low level of acquiring academic information due the online system, which, in turn, is certainly a strong stressor for students. A study conducted by Amir et al. [52], indicates that although students admitted there was more time to study and to review study material during distance learning, one-third of the participants experienced important levels of stress, thus being convergent to our study.



It becomes obvious that the gain of practical skills seemed to cause the greatest concern among our students. This is an unsurprising result, due to the fact that no current teaching method, as demonstrated by the correlational analysis in our study, can substitute the acquisition of manual dexterity and fine motor skills, which are necessary for various clinical procedures, possible only by practicing on real patients. Although it is not a statistically significant result, an increase in the impact on practical skills as the study years progress can be noticed and should be discussed. Thus, first and second year students have reported they are less affected in this regard compared to their colleagues in the last preclinical study year, namely the 3rd one, as well as compared to the students in the clinical semesters, namely from the 4th, 5th, and 6th study years. To the best of our knowledge, till present there are limited studies with a similar assessment. One of these studies, conducted in the only dental school in Malta, suggests that the majority of students were severely impacted by not being able to practice their laboratory or clinical skills for a long period, their manual dexterity skills being, therefore, greatly affected [41].



The final question, which asks the students to predict their dental profession perspective, shows an increased tendency directly proportional to those who consider themselves as vulnerable during the pandemic, as the study year progresses. In our opinion, the reason for this result is the forced break of treatments performed directly on patients by dental students in their final study years, the self-perceived level of acquisition of practical skills being strongly positively correlated to the professional perspective in our study. Regarding the issue of evaluating the dental medicine students’ perception on practicing the profession, literature from the first 6–12 months since the pandemic has been declared by WHO, only presents a few comparative studies. One of these studies, conducted at the University of Otago Faculty of Dentistry in New Zealand [65] and which used a questionnaire since mid-March 2020, reports an increased impact, with almost half of the participating students anticipating a decrease in the clinical competence in their profession. Although the study does not differentiate the impact by study year, its authors suggest that this perception might worsen if clinical activities are suspended for an extended period of time, a hypothesis confirmed by our study, which shows that over 60% of the participants foresee either a high or a very high professional impact. Another opinion, this time from May 2020, but with a similar result to our study, came from Roseman University of Health Sciences (RUHS) College of Dental Medicine, Henderson, NV, USA, [66], which indicates that the majority of students foresee a great negative impact on practicing the dentistry profession from the perspective of employment difficulties on a oversaturated job market, worsened by the COVID-19 pandemic.



Albeit our respondents were in extremely high numbers and equally representing each of the 6 study years, our research has some limitations, such as limited generalizability of sample results, or such as non-investigation of other COVID-19-related impacts on the dental medicine students, namely economic and social factors, cancellation of scientific events, considerations regarding change of profession, and others. Besides, due to voluntary response sampling, it is possible that the respondents were mainly those who had stronger opinions than non-respondents.



Longitudinal studies are necessary to investigate as COVID-19 may more commonly result in general distress, depression, anxiety, and somatization instead of post-traumatic stress disorder. Rather than exacerbate these experiences, some degree of depressive manifestations, short-term adjustment issues, and long-term adaptation to the uncertain future are maybe reasonable or expected responses [67]. These manifestations, also found among our students, indicate the need to promote programs to support good mental health, taking into account some relevant aspects such as the resources to support these measures. Therefore, as resources could be particularly scarce during a serious pandemic situation, as is currently the case, timely psychological support including telemedicine and informal support groups [68] could be a potential help for this young category from our country.



Additionally, what’s clear is that this pandemic has disproportionately impacted vulnerable social groups, such as racial minorities and lower-income families, etc. Thus, stringent research in representative samples is needed to identify the roots of inequities beyond the individual level, also examining community, policy, health care system, and society-level determinants (and their intersections) [69].



However, it is becoming more and more clear that in the following years, perhaps even in the following decade, the measures imposed by the pandemic in one of the most affected cities in Romania, considering the COVID-19 infection rate and mortality rate, will greatly impact the future dentists on both a psychological and a professional level. At the time our report is finished, as the pandemic continues to evolve, forcing the Bucharest dental curriculum to be taught following a hybrid system, it appears that new guidelines and protocols regarding the dental education program will be adopted, according to both this dynamic and our students’ necessities, as it is highlighted by the current study. Moreover, given that the Faculties of Dental Medicine are not only educational and research institutions, but also small hospitals [70], finding sustainable solutions during this period, which are adapted to the local realities as they are showcased by the current study, may contribute to the improvement of both the oral health and wellbeing of the citizens in Bucharest.




5. Conclusions


Our research examined the medium-term impact of the COVID-19 pandemic on dental students in Bucharest in respect to their psychological and educational perceptions. To our knowledge, this is one of the few studies currently undertaken on such an extensive number of participants in this field of interest, which further strengthens the accuracy of the results obtained by questioning dental students on their perceptions of the middle period of the pandemic.



Thus, the emotional well-being adversely affected in the case of our students suggests the need to promote good mental health programs among them, along with the development of proactive communication strategies from the university lecturers and the amplification of student involvement into academic plans and decisions. The pandemic impact on dental education is the more destructive, the more the educational process involves the gain of practical skills, which were previously performed by the students directly on the patient.



Furthermore, students’ perceptions regarding the online distribution of the theoretical content of the curriculum may lead to upgrading the e-teaching strategies among our university lecturers. Thus, the results of our study should be seen as a great opportunity to reconsider the clinical activity in the Faculties of Dental Medicine across the country, in the benefit of both the students and the patients, and to optimize the student interaction in an academic environment which will most probably never resemble the one prior to the COVID-19 pandemic or at least for many years to come.








Supplementary Materials


The following are available online at https://www.mdpi.com/article/10.3390/ijerph18105249/s1, Table S1: Questionnaire on the level of psychological and educational impact of the COVID-19 pandemic on dental students.





Author Contributions


Conceptualization, L.I.; writing—original draft preparation, L.I. and A.M.C.Ţ.; methodology, L.I. and A.M.C.Ţ.; visualization, software, validation, formal analysis, A.C.D.; investigation; resources, data curation, R.I. and B.M.G.; visualization, writing—review and editing, supervision, M.I.; All six authors (L.I.; A.M.C.Ţ.; A.C.D.; M.I.; B.M.G., and R.I.) contributed equally to the work on this paper. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The investigation was carried out following the rules of the Declaration of Helsinki of 1975, revised in 2013. The study protocol was approved by the Ethics Commission of the Scientific Research of the Carol Davila University of Medicine and Pharmacy from Bucharest, Romania, with the corresponding ethical approval nr. 31215/27.11.2020.




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The data presented in this study are available from the corresponding authors upon reasonable request.




Acknowledgments


The authors express their gratitude to all the participant students and to their organization, The League of the Students in Dental Medicine in Bucharest (LSDMB), for their active support in distributing the questionnaire. Many thanks to the Deanship of the Faculty of Dental Medicine in Bucharest for their support, initiative, and participation in the development of this research.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Huang, Y.; Yang, C.; Xu, X.; Xu, W.; Liu, S.W. Structural and functional properties of SARS-CoV-2 spike protein: Potential antivirus drug development for COVID-19. Acta Pharm. Sin. 2020, 41, 1141–1149. [Google Scholar] [CrossRef]

	



Ling, X.; Jia, L.; Mengji, L.; Dongliang, Y.; Xin, Z. Liver injury during highly pathogenic human coronavirus. Liver Int. 2020, 40, 998–1004. [Google Scholar] [CrossRef]

	



Pyrc, K.; Dijkman, R.; Deng, L.; Jebbink, M.F.; Ross, H.A.; Berkhout, B.; van der Hoek, L. Mosaic structure of human coronavirus NL63, one thousand years of evolution. J. Mol. Biol. 2006, 364, 964–973. [Google Scholar] [CrossRef]

	



Kochi, A.N.; Tagliari, A.P.; Forleo, G.B.; Fassini, G.M.; Tondo, C. Cardiac and arrhythmic complications in patients with COVID-19. J. Cardiovasc. Electrophysiol. 2020, 31, 1003–1008. [Google Scholar] [CrossRef] [PubMed]

	



Liang, Y.; Wang, M.L.; Chien, C.S.; Yarmishyn, A.A.; Yang, Y.P.; Lai, W.Y.; Luo, Y.H.; Lin, Y.T.; Chen, Y.J.; Chang, P.C.; et al. Highlight of Immune Pathogenic Response and Hematopathologic Effect in SARS-CoV, MERS-CoV, and SARS-Cov-2 Infection. Front. Immunol. 2020, 11, 1022. [Google Scholar] [CrossRef] [PubMed]

	



Nishiga, M.; Wang, D.W.; Han, Y.; Lewis, D.B.; Wu, J.C. COVID-19 and cardiovascular disease: From basic mechanisms to clinical perspectives. Nat. Rev. Cardiol. 2020, 17, 543–558. [Google Scholar] [CrossRef]

	



Wood, H. New insights into the neurological effects of COVID-19. Nat. Rev. Neurol. 2020, 16, 403. [Google Scholar] [CrossRef]

	



Nadim, M.K.; Forni, L.G.; Mehta, R.L.; Connor, M.J., Jr.; Li, K.D.; Ostermann, M.; Rimmelé, T.; Zarbock, A.; Bell, S.; Bihorac, A.; et al. COVID-19-associated acute kidney injury: Consensus report of the 25th Acute Disease Quality Initiative (ADQI) Workgroup. Nat. Rev. Nephrol. 2020, 16, 747–764. [Google Scholar] [CrossRef]

	



Roberts, C.M.; Levi, M.; McKee, M.; Schilling, R.; Lim, W.S.; Grocott, M.P.W. COVID-19: A complex multisystem disorder. Br. J. Anaesth. 2020, 125, 238–242. [Google Scholar] [CrossRef]

	



Setti, L.; Passarini, F.; De Gennaro, G.; Barbieri, P.; Perrone, M.G.; Borelli, M.; Palmisani, J.; Di Gilio, A.; Piscitelli, P.; Miani, A. Airborne Transmission Route of COVID-19: Why 2 Meters/6 Feet of Inter-Personal Distance Could Not Be Enough. Int. J. Environ. Res. Public Health 2020, 17, 2932. [Google Scholar] [CrossRef]

	



Wiwanitkit, V. Atypical modes of COVID-19 transmission: How likely are they? Epidemiol. Health 2020, 42, e2020059. [Google Scholar] [CrossRef]

	



Ho, D.; Low, R.; Tong, L.; Gupta, V.; Veeraraghavan, A.; Agrawal, R. COVID-19 and the Ocular Surface: A Review of Transmission and Manifestations. Ocul. Immunol. Inflamm. 2020, 28, 726–734. [Google Scholar] [CrossRef]

	



Gandhi, M.; Yokoe, D.S.; Havlir, D.V. Asymptomatic Transmission, the Achilles’Heel of Current Strategies to Control Covid-19. N. Engl. J. Med. 2020, 382, 2158–2160. [Google Scholar] [CrossRef] [PubMed]

	



Ghai, S. Are dental schools adequately preparing dental students to face outbreaks of infectious diseases such as COVID-19? J. Dent. Educ. 2020, 84, 631–633. [Google Scholar] [CrossRef]

	



Turale, S.; Meechamnan, C.; Kunaviktikul, W. Challenging times: Ethics, nursing and the COVID-19 pandemic. Int. Nurs. Rev. 2020, 67, 164–167. [Google Scholar] [CrossRef]

	



Kan, S.; Hongxia, F.; Jianming, J.; Wendong, L.; Zhaoli, S.; Jing, G.; Xuefeng, C.; Jiafang, L.; Weipeng, H. The risk perceptions of SARS and socio-psychological behaviors of urban people in China. Acta Psychol. Sin. 2003, 35, 546–554. [Google Scholar]

	



Rajkumar, R.P. COVID-19 and mental health: A review of the existing literature. Asian J. Psychiatr. 2020, 52, 102066. [Google Scholar] [CrossRef]

	



Erdem, H.; Lucey, D.R. Healthcare worker infections and deaths due to COVID-19: A survey from 37 nations and a call for WHO to post national data on their website. Int. J. Infect. Dis. 2021, 102, 239–241. [Google Scholar] [CrossRef]

	



Liu, J.J.; Bao, Y.; Huang, X.; Shi, J.; Lu, L. Mental health considerations for children quarantined because of COVID-19. Lancet Child Adolesc. Health 2020, 4, 347–349. [Google Scholar] [CrossRef]

	



Brooks, S.K.; Webster, R.K.; Smith, L.E.; Woodland, L.; Wessely, S.; Greenberg, N.; Rubin, G.J. The psychological impact of quarantine and how to reduce it: Rapid review of the evidence. Lancet 2020, 395, 912–920. [Google Scholar] [CrossRef]

	



Peterson, K.O.; Thankom, A. Spillover of COVID-19: Impact on the Global Economy. SSRN Electron. J. 2020. [Google Scholar] [CrossRef]

	



Nicola, M.; Alsafi, Z.; Sohrabi, C.; Kerwan, A.; Al-Jabir, A.; Iosifidis, C.; Agha, M.; Agha, R. The socio-economic implications of the coronavirus pandemic (COVID-19): A review. Int. J. Surg. 2020, 78, 185–193. [Google Scholar] [CrossRef]

	



Coulthard, P. Dentistry and coronavirus (COVID-19)—Moral decision-making. Br. Dent. J. 2020, 228, 503–505. [Google Scholar] [CrossRef] [PubMed]

	



Aristovnik, A.; Keržič, D.; Ravšelj, D.; Tomaževič, N.; Umek, L. Impacts of the COVID-19 Pandemic on Life of Higher Education Students: A Global Perspective. Sustainability 2020, 12, 8438. [Google Scholar] [CrossRef]

	



Owusu-Fordjour, C.; Koomson, C.K.; Hanson, D. The impact of COVID-19 on learning—The perspective of the Ghanaian student. Eur. J. Educ. Stud. 2020, 7, 1–14. [Google Scholar] [CrossRef]

	



Beach, P. Self-directed online learning: A theoretical model for understanding elementary teachers’ online learning experiences. Teach. Teach. Educ. 2017, 61, 60–72. [Google Scholar] [CrossRef]

	



Coman, C.; Tîru, L.G.; Mesesan-Schmitz, L.; Stanciu, C.; Bularca, M.C. Online Teaching and Learning in Higher Education during the Coronavirus Pandemic: Students’ Perspective. Sustainability 2020, 12, 10367. [Google Scholar] [CrossRef]

	



Sahu, P. Closure of Universities Due to Coronavirus Disease 2019 (COVID-19): Impact on Education and Mental Health of Students and Academic Staff. Cureus 2020, 12, e7541. [Google Scholar] [CrossRef]

	



Tadesse, S.; Muluye, W. The Impact of COVID-19 Pandemic on Education System in Developing Countries: A Review. Open J. Soc. Sci. 2020, 8, 159–170. [Google Scholar] [CrossRef]

	



Ma, H.; Miller, C. Trapped in a Double Bind: Chinese Overseas Student Anxiety during the COVID-19 Pandemic. Health Commun. Health Commun. 2020, 12, 1–8. [Google Scholar] [CrossRef] [PubMed]

	



Liu, X.; Liu, J.; Zhong, X. Psychological State of College Students During COVID-19 Epidemic. SSRN Electron. J. 2020. [Google Scholar] [CrossRef]

	



Pan, H. A glimpse of university students’ family life amidst the COVID-19 virus. J. Loss Trauma 2020, 25, 1–4. [Google Scholar] [CrossRef]

	



De Vos, J. The effect of COVID-19 and subsequent social distancing on travel behavior. Transp. Res. Interdiscip. Perspect. 2020, 5, 100121. [Google Scholar] [CrossRef]

	



Elmer, T.; Mepham, K.; Stadtfeld, C. Students under lockdown: Comparisons of students’ social networks and mental health before and during the COVID-19 crisis in Switzerland. PLoS ONE 2020, 15, e0236337. [Google Scholar] [CrossRef] [PubMed]

	



Forna, N. COVID 19 Challenges in dental health care and dental schools. Rom. J. Oral Rehabil. 2020, 12, 6–12. [Google Scholar]

	



Mishra, L.; Gupta, T.; Shree, A. Online teaching-learning in higher education during lockdown period of COVID-19 pandemic. Int. J. Educ. Res. Open 2020, 1, 100012. [Google Scholar] [CrossRef]

	



Goh, P.S.; Sandars, J. A vision of the use of technology in medical education after the COVID-19 pandemic. Med. Ed. Publ. 2020, 9, 49. [Google Scholar] [CrossRef]

	



Alzahrani, S.B.; Alrusayes, A.A.; Aldossary, M.S. Impact of COVID-19 pandemic on dental education, research, and students. Int. J. Health Sci. Res. 2020, 10, 207–212. [Google Scholar]

	



Imre, M.; Pițuru, S.; Totan, A.; Pantea, M.; Chirila, M.; Tancu, A.M.; Bencze, A.; Albu, C.-C.; Ionescu, E. Aspects related to dental practice in Romania during the COVID-19 pandemic. Rom. J. Stomatol. 2020, 66, 221–225. [Google Scholar] [CrossRef]

	



Pituru, S.M.; Imre, M.; Totan, A.; Pantea, M.; Țâncu, A.M.C.; Amza, O.; Bencze, A.; Ionescu, E. Study on the ethical and safety aspects among romanian dental healthcare professionals during covid-19 pandemic. Rom. J. Leg. Med. 2020, 28, 322–330. [Google Scholar] [CrossRef]

	



Agius, A.M.; Gatt, G.; Zahra, E.V.; Busuttil, A.; Gainza-Cirauqui, M.L. Self-reported dental student stressors and experiences during the COVID-19 pandemic. Int. J. Dent. Ed. 2021, 85, 208–215. [Google Scholar] [CrossRef] [PubMed]

	



Basudan, S.; Binanzan, N.; Alhassan, A. Depression, anxiety and stress in dental students. Int. J. Med. Educ. 2017, 8, 179–186. [Google Scholar] [CrossRef]

	



Jiménez-Ortiz, J.L.; Islas-Valle, R.M.; Jiménez-Ortiz, J.D.; Pérez-Lizárraga, E.; Hernández-García, M.E.; González-Salazar, F. Emotional exhaustion, burnout, and perceived stress in dental students. J. Int. Med. Res. 2019, 47, 4251–4259. [Google Scholar] [CrossRef]

	



Hakami, Z.; Sanjeev, B.; Khanagar, S.B.; Vishwanathaiah, S.; Hakami, A.; Ahmed, M.; Bokhari, A.M.; Jabali, A.H.; Alasmari, D.; Aldrees, A.M. Psychological impact of the coronavirus disease 2019 (COVID-19) pandemic on dental students: A nationwide study. J. Dent. Ed. 2020. [Google Scholar] [CrossRef] [PubMed]

	



Lingawi, H.S.; Ibtesam, K.; Afifi, I. Covid-19 associated stress among dental students. Open Dent. J. 2020, 14, 554–562. [Google Scholar] [CrossRef]

	



Cao, W.; Fang, Z.; Hou, G.; Han, M.; Xu, X.; Dong, J.; Zheng, J. The psychological impact of the COVID-19 epidemic on college students in China. Psychiatry Res. 2020, 287, 112934. [Google Scholar] [CrossRef] [PubMed]

	



Xue, E.; Li, J.; Li, T.; Shang, W. China’s education response to COVID-19: A perspective of policy analysis. Educ. Philos. Theory 2020, 1–13, (forthcoming). [Google Scholar] [CrossRef]

	



Pagnin, D.; de Queiroz, V.; Carvalho, Y.T.M.S.; Dutra, A.S.; Amaral, M.B.; Queiroz, T.T. The relation between burnout and sleep disorders in medical students. Acad. Psychiatry 2014, 38, 438–444. [Google Scholar] [CrossRef]

	



Gaultney, J.F. The prevalence of sleep disorders in college students: Impact on academic performance. J. Am. Coll. Health 2010, 59, 91–97. [Google Scholar] [CrossRef] [PubMed]

	



Mukhtar, K.; Javed, K.; Arooj, M.; Sethi, A. Advantages, Limitations and Recommendations for online learning during COVID-19 pandemic era. Pak. J. Med. Sci. 2020, 36 (Suppl. COVID19-S4), S27–S31. [Google Scholar] [CrossRef]

	



Al-Taweel, F.B.; Abdulkareem, A.A.; Gul, S.S.; Alshami, M.L. Evaluation of technology-based learning by dental students during the pandemic outbreak of coronavirus disease 2019. Eur. J. Dent. Educ. 2021, 25, 183–190. [Google Scholar] [CrossRef] [PubMed]

	



Amir, L.R.; Tanti, I.; Maharani, D.A.; Wimardhani, Y.S.; Julia, V.; Sulijaya, B.; Puspitawati, R. Student perspective of classroom and distance learning during COVID-19 pandemic in the undergraduate dental study program Universitas Indonesia. BMC Med. Educ. 2020, 20, 392. [Google Scholar] [CrossRef]

	



Schlenz, M.A.; Schmidt, A.; Wöstmann, B.; Krämer, N.; Schultz-Weider, N. Students’ and lecturers’ perspective on the implementation of online learning in dental education due to SARS-CoV-2 (COVID-19): A cross-sectional study. BMC Med. Educ. 2020, 20, 354. [Google Scholar] [CrossRef]

	



Van Doren, E.J.; Lee, J.E.; Breitman, L.S.; Chutinan, S.; Ohyama, H. Students’ perceptions on dental education in the wake of the COVID-19 pandemic. J. Dent. Educ. 2020. [Google Scholar] [CrossRef]

	



Zheng, Q.H.; Qin, T.; Shen, Q.; Yi, G.; Zhou, X.H.; Zhao, J.B.; Yi, W.; Cao, Y.M. Current situation, Problems and Countermeasures of online teaching during the Epidemic. China Audio-Vis. Educ. 2020, 20, 34–43. [Google Scholar]

	



Krosnick, J.A.; Holbrook, A.L.; Berent, M.K.; Carson, R.T.; Hanemann, W.; Kopp, R.J.; Conaway, M.; Mitchel, R.C.; Presser, S.; Ruud, P.; et al. The impact of ‘no opinion’ response options on data quality: Non-attitude reduction or an invitation to satisfice? Public Opin. Q. 2002, 66, 371–403. [Google Scholar] [CrossRef]

	



Blasius, J.E.; Thiessen, V. The Use of Neutral Responses in Survey Questions: An Application of Multiple Correspondence Analysis. J. Off. Stat. 2001, 17, 351–367. [Google Scholar]

	



Chyung, S.Y.; Roberts, K.; Swanson, I.; Hankinson, A. Evidence-Based Survey Design: The Use of a Midpoint on the Likert Scale. Perform. Improv. 2017, 56, 15–23. [Google Scholar] [CrossRef]

	



Armstrong, R.L. The midpoint on a five-point Likert-type scale. Percept. Mot. Ski. 1987, 64, 359–362. [Google Scholar] [CrossRef]

	



Al-Samarraie, H.; Teng, B.K.; Alzahrani, A.I.; Alalwan, N. E-learning continuance satisfaction in higher education: A unified perspective from instructors and students. Stud. High Educ. 2018, 43, 2003–2019. [Google Scholar] [CrossRef]

	



Oboroceanu, V. Oportunitățile pedagogiei interactive în formarea profesională a cadrelor didactice. Rev. Stiinţe Socioumane 2016, 1, 16–24. [Google Scholar]

	



Iyer, P.; Aziz, K.K.; Ojcius, D.M. Impact of COVID-19 on dental education in the United States. J. Dent. Ed. 2020, 84, 718–722. [Google Scholar] [CrossRef] [PubMed]

	



Murbay, S.; Neelakantan, P.; Chang, J.; Yeung, S. Evaluation of the introduction of a dental virtual simulator on the performance of undergraduate dental students in the pre-clinical operative dentistry course. Eur. J. Dent. Educ. 2020, 24, 5–16. [Google Scholar] [CrossRef] [PubMed]

	



Cheng, L.; Kalvandi, M.; McKinstry, S.; Maddahi, A.; Chaudhary, A.; Maddahi, Y.; Tavakoli, M. Application of DenTeach in Remote Dentistry Teaching and Learning During the COVID-19 Pandemic: A Case Study. Front. Robot. AI 2021, 7, 611–624. [Google Scholar] [CrossRef]

	



Loch, C.; Kuan, I.B.J.; Elsalem, L.; Schwass, D.; Brunton, P.A.; Jum’ah, A. COVID-19 and dental clinical practice: Students and clinical staff perceptions of health risks and educational impact. J. Dent. Educ. 2021, 85, 44–52. [Google Scholar] [CrossRef] [PubMed]

	



Hung, M.; Licari, F.W.; Hon, E.S.; Lauren, E.; Su, S.; Birmingham, W.C.; Wadsworth, L.L.; Lassetter, J.H.; Graff, T.C.; Harman, W.; et al. In an era of uncertainty: Impact of COVID-19 on dental education. J. Dent. Educ. 2021, 85, 148–156. [Google Scholar] [CrossRef] [PubMed]

	



Ng, Q.X.; Lim, D.Y.; Chee, K.T. Not all trauma is the same. Proc. Natl. Acad. Sci. USA 2020, 117, 25200. [Google Scholar] [CrossRef]

	



Ng, Q.X.; Chee, K.T.; De Deyn, M.L.Z.Q.; Chua, Z. Staying connected during the COVID-19 pandemic. Int. J. Soc. Psychiatry 2020, 66, 519–520. [Google Scholar] [CrossRef]

	



Webb Hooper, M.; Nápoles, A.M.; Pérez-Stable, E.J. COVID-19 and Racial/Ethnic Disparities. JAMA 2020, 323, 2466–2467. [Google Scholar] [CrossRef]

	



Emami, E. Covid-19: Perspective of a Dean of Dentistry. J. Dent. Res. 2020, 5, 211–213. [Google Scholar] [CrossRef]








[image: Ijerph 18 05249 g001 550] 





Figure 1. Academic online learning. 
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Figure 2. Academic online teaching. 
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Figure 3. Time for individual study. 
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Figure 4. Gain of practical skills. 
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Figure 5. Future professional perspective. 
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Table 1. Data distribution by responses codes for psychological impact items.
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Response Code

	
Q5. Level of Stress

	
Q6. Anxiety

	
Q7. Sleep Quality

	
Q8. Study Motivation






	

	
Freq

	
Percent

	
Freq

	
Percent

	
Freq

	
Percent

	
Freq

	
Percent




	
1

	
25

	
2.85

	
70

	
7.97

	
186

	
21.18

	
294

	
33.49




	
2

	
80

	
9.11

	
137

	
15.60

	
192

	
21.87

	
207

	
23.58




	
3

	
225

	
25.63

	
225

	
25.63

	
238

	
27.11

	
212

	
24.15




	
4

	
297

	
33.83

	
233

	
26.54

	
139

	
15.83

	
102

	
11.62




	
5

	
251

	
28.59

	
213

	
24.26

	
123

	
14.01

	
63

	
7.18
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Table 2. Descriptive analysis of responses to psychological impact items.
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	Questions
	Mean (SD)
	Median
	Mode
	Skewness/Kurtosis





	Q5. Level of stress
	3.76 (1.05)
	4
	4
	−0.57/2.69



	Q6. Anxiety
	3.43 (1.23)
	4
	4
	−0.34/2.14



	Q7. Sleep quality
	2.8 (1.32)
	3
	3
	0.19/1.95



	Q8. Study motivation
	2.35 (1.25)
	2
	1
	0.55/2.27
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Table 3. Data distribution by responses codes for educational impact items.
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Response Code

	
Q9. Academic Learning

	
Q10. Academic Teaching

	
Q11. Time for Individual Study

	
Q12. Gain of Practical Skills

	
Q13. Future

Professional

Perspective






	

	
Freq

	
Percent

	
Freq

	
Percent

	
Freq

	
Percent

	
Freq

	
Percent

	
Freq

	
Percent




	
1

	
79

	
9

	
60

	
6.83

	
78

	
8.88

	
99

	
11.28

	
53

	
6.04




	
2

	
257

	
29.27

	
158

	
18.00

	
113

	
12.87

	
81

	
9.23

	
98

	
11.16




	
3

	
333

	
37.93

	
361

	
41.12

	
298

	
33.94

	
122

	
13.90

	
173

	
19.70




	
4

	
133

	
15.15

	
201

	
22.89

	
204

	
23.23

	
150

	
17.08

	
212

	
24.15




	
5

	
76

	
8.66

	
98

	
11.16

	
185

	
21.07

	
426

	
48.52

	
342

	
38.95
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Table 4. Descriptive analysis of responses to educational impact items.
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	Questions
	Mean (SD)
	Median
	Mode
	Skewness/Kurtosis





	Q9. Academic learning
	2.85 (1.06)
	3
	3
	0.28/2.6



	Q10. Academic teaching
	3.13 (1.05)
	3
	3
	−0.05/2.59



	Q11. Time for individual study
	3.35 (1.2)
	3
	3
	−0.27/2.29



	Q12. Gain of practical skills
	3.82 (1.41)
	4
	5
	−0.86/2.35



	Q13. Future Professional perspective
	3.79 (1.24)
	4
	5
	−0.71/2.43
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