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ABSTRACT
Aims: To investigate undergraduate and graduate dentistry students’ perceptions of distance education (DE), learning 
preferences, and anxiety levels during the early phase of the COVID-19 pandemic, and to compare these outcomes according 
to academic level.
Methods: A multicenter cross-sectional study was conducted between March and June 2020 using a 44-item questionnaire 
organized into five domains. Anxiety was assessed using the Brazilian Portuguese version of the State-Trait Anxiety Inventory 
Short Form (STAI-S-6). Comparisons between undergraduate and graduate students were performed using Chi-square tests, 
independent samples t-tests, and one-way analysis of variance, adopting a significance level of 5%.
Results: A total of 293 students participated (150 undergraduates and 143 graduate students). Undergraduate students were 
significantly younger and more frequently belonged to lower socioeconomic strata (p<0.001). Female students, undergraduates, 
and participants from intermediate-to-lower socioeconomic strata (particularly class C1 according to the Brazilian Economic 
Classification Criteria) exhibited higher anxiety levels (p<0.05). A weak negative correlation was observed between age and 
anxiety scores (r=-0.125; p=0.032). Significant differences between groups were observed regarding perceptions of DE, learning 
preferences, academic performance, and the perceived relationship between DE and anxiety (p<0.001). Students reporting 
extremely negative effects of DE on academic performance and those perceiving that DE greatly increased anxiety presented the 
highest STAI-S-6 scores (p<0.001).
Conclusion: These findings suggest that dentistry students experienced considerable psychological burden during the early 
phase of the COVID-19 pandemic. Undergraduate students appeared to report greater difficulties adapting to DE and higher 
anxiety levels than graduate students. The results may indicate the importance of mental-health-centered educational strategies 
and equitable access to digital resources to support students during periods of educational disruption.
Keywords: Dentistry, perception, distance education, COVID-19, anxiety

INTRODUCTION
The COVID-19 pandemic abruptly disrupted higher education 
worldwide, compelling institutions to adopt emergency 
distance education (DE) with little time for pedagogical 
restructuring.1 This sudden transition reshaped academic 
routines and affected students’ psychological well-being,2 
with meta-analytic evidence indicating a high prevalence 
of anxiety, depression, and stress among students receiving 
DE during this period.3,4 Although vaccination campaigns 
and the return to face-to-face activities have occurred, more 
recent studies have described educational and psychological 
challenges associated with remote and hybrid learning 
environments. These observations are presented only to 
provide context for understanding the experiences reported 
during the early stages of the COVID-19 pandemic.1,3,5-8

In dentistry, these challenges were amplified by the central role 
of clinical and preclinical training.9 The sudden interruption 

of laboratory and clinical activities, concerns regarding 
infection, and uncertainty about academic progression were 
associated with emotional distress among dental students.3,4,7 
A recent meta-analysis estimated that nearly one-third of 
dental students experienced anxiety symptoms during the 
pandemic,6 illustrating the magnitude of the psychological 
burden observed in this population.

Early studies conducted during the first waves of COVID-19 
reported higher levels of anxiety, stress, and depressive 
symptoms, particularly among younger students, female, and 
those experiencing difficulties adapting to DE.10 More recent 
investigations have described similar findings, indicating 
that DE, social isolation, and reduced clinical exposure 
were associated with less favorable emotional outcomes.11,12 
Although more recent studies have documented persistent 
academic fatigue and anxiety associated with remote and 
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hybrid learning environments, these observations are 
presented only to contextualize findings obtained during the 
early phase of the COVID-19 pandemic.1,13,14

Perceptions of impaired academic performance, lower content 
quality, and greater difficulty maintaining concentration 
appear to be particularly relevant, yet their relationship with 
validated anxiety measures remains insufficiently explored. 
To assess psychological impact with methodological rigor, 
the State-Trait Anxiety Inventory (STAI) remains one of the 
most frequently used instruments worldwide,15 including in 
educational and clinical settings. The Brazilian short-form 
version of the state scale (STAI-S-6) demonstrates robust 
validity and reliability and is suitable for large online surveys 
requiring efficient and low-burden assessment of anxiety 
symptoms.16

Despite the growing body of literature examining the 
educational and psychological consequences of the COVID-19 
pandemic, relatively few studies have directly compared 
undergraduate and graduate dentistry students. Because these 
groups differ in age, academic responsibilities, professional 
expectations, and levels of autonomy, they may have 
experienced emergency DE differently during the early phase 
of the pandemic. Moreover, most previous investigations 
have focused primarily on undergraduate students, with 
limited information regarding possible differences in 
learning preferences, perceptions of DE, and anxiety levels 
between academic stages. A better understanding of these 
differences may provide valuable insights for the development 
of more resilient, equitable, and student-centered educational 
strategies.

Therefore, the aim of this multicenter cross-sectional study 
was to investigate learning preferences, perceptions of DE, 
and state anxiety (STAI-S-6) among undergraduate and 
graduate dentistry students during the early phase of the 
COVID-19 pandemic, and to compare these outcomes 
according to academic level. In addition, the associations 
between sociodemographic characteristics, DE experiences, 
and anxiety scores were explored. It was hypothesized that 
undergraduate and graduate students would differ in their 
perceptions of DE and anxiety profiles.

METHODS
Ethics
The study protocol was approved by the This study was 
approved by the Universitário Pedro Ernesto Ethics 
Committee (Date: 17.05.2020, Decision No: 4.029.405, CAAE 
No: 30637420.3.0000.0008), and all participants provided 
electronic informed consent before enrollment. All procedures 
were carried out in accordance with the ethical rules and the 
principles of the Declaration of Helsinki.

Study Design
This cross-sectional observational study was designed and 
reported in accordance with the STROBE (Strengthening 
the Reporting of Observational Studies in Epidemiology) 
guidelines17 for cross-sectional studies and adhered 
to the CHERRIES (Checklist for Reporting Results of 
Internet E-Surveys)18 criteria to ensure transparency and 
methodological rigor during online data collection. 

This multicenter cross-sectional study was conducted 
between March and June 2020, during the early phase of the 

COVID-19 pandemic, using a 44-item online questionnaire 
organized into five domains.

Participants, Eligibility Criteria, and Recruitment
Participants included undergraduate and graduate dentistry 
students enrolled in multiple dental schools in Brazil during 
the period of emergency DE. Recruitment was conducted 
through institutional communication channels, including 
e-mail, WhatsApp Messenger, and Facebook academic 
groups, in order to maximize geographic and institutional 
representation. Eligibility criteria included current enrollment 
in undergraduate or graduate dental programs and voluntary 
agreement to participate in the study. Questionnaires with 
incomplete responses were excluded from the analysis.

Survey Administration and Structure
Data were collected using a self-administered questionnaire 
created in Google Forms and organized into five domains: (1) 
demographic and socioeconomic characteristics; (2) social 
isolation and concerns related to the COVID-19 pandemic; (3) 
preferences regarding distance education; (4) perceptions of 
the impact of DE on academic performance and anxiety; and 
(5) psychological assessment using the Brazilian Portuguese 
version of the State-Trait Anxiety Inventory Short Form 
(STAI-S-6) (Table 1).16

To prevent duplicate submissions and ensure the integrity 
of the dataset, participants were required to sign in to a 
Google account before accessing the survey. This verification 
procedure was used exclusively to restrict responses to one 
submission per participant and did not allow investigators to 
identify respondents. No personally identifiable information 
was collected, and all responses were analyzed anonymously. 
Access to the database was restricted to the research team and 
protected by password-secured files, ensuring confidentiality 
and compliance with ethical standards. Socioeconomic 
status was classified according to the Brazilian Economic 
Classification Criteria (ABEP), which categorizes households 
into strata ranging from A (highest) to E (lowest) based on 
household assets and educational level.

Anxiety Assessment
Psychological assessment was performed using the validated 
Brazilian Portuguese version of the STAI-S-6, which consists 
of six items derived from the original 20-item state anxiety 
scale.16 Responses were recorded on a four-point Likert scale 
ranging from 1 (“not at all”) to 4 (“very much”). Positively 
worded items were reverse scored, and the resulting raw scores 
were converted to the standardized STAI metric according to 
the procedure proposed by Fioravanti-Bastos et al.16 Higher 
scores corresponded to higher levels of state anxiety.

Sample Size Calculation
Sample size calculations were performed using G*Power 
software (version 3.1; Heinrich-Heine University, Düsseldorf, 
Germany). Sample size estimation was based on detecting a 
clinically meaningful difference in STAI-S-6 anxiety scores 
between undergraduate and graduate students. Preliminary 
estimates of variability were obtained from a pilot study 
conducted with dentistry students, which yielded standard 
deviations of 11.41 and 7.97 for undergraduate and graduate 
students, respectively. A minimum difference of 6.67 points 
was derived from the distribution of pilot scores and was 
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Table 1. Schematic representation of the questions included in the online questionnaire to collect information on undergraduate and graduate dentistry 
students
Section 1. Sociodemographic data (10 questions)
Questions about your personal life, status and academic degree
   Q1. Gender: ( ) Male ( ) Female
   Q2. How old are you? 
   Q3. What race do you declare yourself? ( ) White ( ) Black ( ) Brown ( ) Yellow ( ) Indigenous
   Q4. Which religion do you stand for? ( ) Catholic ( ) Protestant ( ) Spiritism ( ) Jewish ( ) Buddhist ( ) No religion to state
   Q5. What is your civil status? ( ) Single ( ) Married ( ) Divorced ( ) Widower 
   Q6. Mark the Brazilian region you currently live in: ( ) North ( ) Northeast ( ) Southeast ( ) Midwest ( ) South
   Q7. How many people currently live in the household with you? ( ) None ( ) 1 ( ) 2 ( ) 3 ( ) 4 or more
   Q8. Where are you taking virtual dentistry classes? ( ) Graduation ( ) Postgraduate courses
   Q9. Which educational institution are you attending? ( ) Public ( ) Private
   Q10. What is your highest academic degree reached? ( ) Complete high school ( ) Graduate ( ) Specialist ( ) Masters ( ) Doctorate
Section 2. Socioeconomic criteria (15 questions)
Questions about items in the household that you currently live for economic classification. All items of electronics that are listed below must be working, 
including those that are stored. If they are not working, consider only if you intend to repair or replace them within the next 6 months
   Q11. Number of passenger cars exclusively for private use: ( ) None ( ) 1 ( ) 2 ( ) 3 ( ) 4 or more
   Q12. Number of monthly employees, considering only those who work at least 5 days a week: ( ) None ( ) 1 ( ) 2 ( ) 3 ( ) 4 or more
   Q13. Number of washing machines, excluding six pack: ( ) None ( ) 1 ( ) 2 ( ) 3 ( ) 4 or more
   Q14. Number of bathrooms: ( ) None ( ) 1 ( ) 2 ( ) 3 ( ) 4 or more
   Q15. Quantity of DVD, including any device that reads DVD and disregards car DVD: ( ) None ( ) 1 ( ) 2 ( ) 3 ( ) 4 or more
   Q16. Number of refrigerators: ( ) None ( ) 1 ( ) 2 ( ) 3 ( ) 4 or more
   Q17. Number of independent freezers or part of duplex refrigerator: ( ) None ( ) 1 ( ) 2 ( ) 3 ( ) 4 or more
   Q18. Number of microcomputers, considering desktop computers, laptops, notebooks and netbooks, disregarding tablets, palms or smartphones
   ( ) None ( ) 1 ( ) 2 ( ) 3 ( ) 4 or more
   Q19. Quantity of dishwasher: ( ) None ( ) 1 ( ) 2 ( ) 3 ( ) 4 or more
   Q20. Quantity of microwave oven: ( ) None ( ) 1 ( ) 2 ( ) 3 ( ) 4 or more
   Q21. Number of motorcycles, excluding those used exclusively for professional use: ( ) None ( ) 1 ( ) 2 ( ) 3 ( ) 4 or more
   Q22. Number of clothes drying machines, considering lava and drought: ( ) None ( ) 1 ( ) 2 ( ) 3 ( ) 4 or more
   Q23. The water used at home comes from: ( ) General distribution network ( ) Well or spring ( ) Other source
   Q24. Considering the street segment of your household, you would say that the street is: ( ) None ( ) 1 ( ) 2 ( ) 3 ( ) 4 or more
   Q25. How educated is the head of the family? Consider as the head of the household the person who contributes most of the household income in question
   ( ) Illiterate/elementary 1 incomplete ( ) Elementary 1 completed/elementary 2 incomplete ( ) Completed elementary/high school incomplete ( ) Completed 
high school/incomplete higher education ( ) Completed higher education
Section 3. Work relationships (2 questions)
For each question, the participant can only choose one option
   Q26. What is your main concern regarding the coronavirus pandemic?
   ( ) Professional instability, the chance of unemployment ( ) Economic crisis in the country ( ) Contagion ( ) Food ( ) Education
   Q27. How are you respecting the quarantine during social isolation?
   ( ) I do not leave home for nothing ( ) I am staying home as much as possible (going out only to buy food/medicine) ( ) I am going out as usual
Section 4. Methods of distance education (11 questions)
For each question, the participant can only choose one option
   Q28. During COVID-19 pandemic, what is your frequency of virtual lessons? ( ) Always ( ) Many times ( ) Sometimes ( ) Rarely ( ) Never
   Q29. Which of the following options would be your preferred distance education modality?
   ( ) Video lessons recorded and available for me to watch for as long as I want, without the possibility of asking questions
   ( ) Video lessons recorded and available for me to watch for as long as I want, with the possibility of taking questions by e-mail
   ( ) Unrecorded video lessons, only with the teacher’s virtual presence, without sharing slides on the screen, without the student’s face screen and without the 
possibility of asking questions.
   ( ) Video lessons not recorded, with virtual presence of the teacher, with slide sharing on the screen, with the screen of the student’s face and with the 
possibility of asking questions
   ( ) Unrecorded video lessons, without the teacher’s virtual presence, only with his live voice, with sharing slides on the screen, without the screen of the 
student’s face and with the possibility of answering questions.
   Q30. Did you have difficulty attending online classes?
   ( ) No difficulty ( ) Low difficulty ( ) Average difficulty ( ) A lot of difficulty ( ) Extreme difficulty
   Q31. What was the biggest difficulty encountered when attending classes online?
   ( ) Not applicable (as theoretically reported having no difficulty in the previous question) ( ) Impaired Wi-Fi connection ( ) How to make questions                                  
( ) Lack of interaction between student and teacher ( ) I can’t focus ( ) Platform adaptation
   Q32. What would be your suggestion for improving distance learning methods?
   ( ) Standardization and organization of content with creation of schedules and goals to develop student autonomy
   ( ) Improve dynamics, have a summary at the end of the class, provide complementary material such as PDF documents and exercises
   ( ) Availability to answer questions with an online tutor
   ( ) Video storage lessons so I can watch as many times as I want
   ( ) Improving the stability of videoconferencing platforms
   Q33. Regarding the online class hours, what time do you define as ideal for one lesson? ( ) 15 minutes ( ) 30 minutes ( ) 45 minutes ( ) 1 hour ( ) More than 1 hour
   Q34. What is your class modality of preference? ( ) Online class ( ) Face-to-face class
   Q35. Mark the option that justifies the chosen preference: ( ) More organized content ( ) Practicality in answering questions ( ) Greater interactivity between 
student and teacher ( ) I stay more concentrated ( ) I am used to it
   Q36. Video lessons require the student to look at the computer screen for a long period of time. How do you think it affects your performance during distance 
education? ( ) Affects extremely negatively ( ) Affects negatively ( ) Does not affect ( ) Affects positively ( ) Affects extremely positively
   Q37. Regarding the content of the course, how do you evaluate online classes?
   ( ) Very limited ( ) Limits a little ( ) No effect ( ) Covers a little ( ) Completely covers
   Q38. To what extent do you believe that distance learning activities affect students’ anxiety levels?
   ( ) Increases a lot ( ) Increases a little ( ) Does not affect ( ) Reduces a little ( ) Reduces a lot
Section 5. Psychological assessment (6 questions)
Your personal self-assessment regarding the CURRENT moment. Please select one of the numbers 1, 2, 3 or 4 to indicate how you feel NOW. There are 
no right or wrong answers. Do not spend too much time on any of the statements. Try to mark an answer that comes closest to how you feel IN THIS 
MOMENT. For each question, the participant can only choose one option
   Q39. I feel calm: ( ) 1=not at all ( ) 2=somewhat ( ) 3=moderately ( ) 4=very much
   Q40. I am tense: ( ) 1=not at all ( ) 2=somewhat ( ) 3=moderately ( ) 4=very much
   Q41. I feel at easy: ( ) 1=not at all ( ) 2=somewhat ( ) 3=moderately ( ) 4=very much
   Q42. I feel nervous: ( ) 1=not at all ( ) 2=somewhat ( ) 3=moderately ( ) 4=very much
   Q43. I am relaxed: ( ) 1=not at all ( ) 2=somewhat ( ) 3=moderately ( ) 4=very much
   Q44. I am worried: ( ) 1=not at all ( ) 2=somewhat ( ) 3=moderately ( ) 4=very much
Q: Question, COVID-19: Coronavirus disease 2019, Wi-Fi: Wireless fidelity, PDF: Portable document format, DVD: Digital versatile disc, AI: Artificial Intelligence, STAI: State-Trait Anxiety Inventory



100

J Dent Sci Educ. 2026;4(3):97-104 Costa Barreto et al.

considered clinically meaningful. Assuming a two-sided 
significance level of 5% and a statistical power of 90%, 
intentionally chosen to reduce the probability of type II error, 
a minimum sample of 92 participants (46 per group) was 
required. The corresponding expected standardized effect size 
(Cohen’s d) was approximately 0.68, indicating a moderate-
to-large effect.20

Statistical Analysis
All data analyses were performed using SPSS software (IBM 
SPSS Statistics, version 21.1; IBM Corp., Armonk, NY, USA). 
Descriptive statistics were calculated for all variables. Data 
distribution was assessed using the Shapiro-Wilk test.

Comparisons between undergraduate and graduate students 
were performed using independent samples t-tests for 
continuous variables and Chi-square tests for categorical 
variables. One-way analysis of variance (ANOVA) was 
used to compare mean STAI-S-6 scores across categories 
containing more than two groups. When appropriate, post 
hoc comparisons were performed, and statistically significant 
differences between groups were indicated by superscript 
letters in the tables.

Pearson’s correlation coefficient was used to evaluate the 
association between age and STAI-S-6 scores. Correlation 
coefficients were interpreted according to conventional 
thresholds, with values below 0.30 considered weak, between 
0.30 and 0.50 moderate, and above 0.50 strong. Statistical 
significance was established at p<0.05.

RESULTS
Sample Characterization
A total of 293 dentistry students completed the survey, 
including 150 undergraduate and 143 graduate students. The 
mean age of participants was 26.5 years, with undergraduate 
students being significantly younger than graduate students 
(22.0±3.4 vs. 31.0±7.4 years; p<0.001; Cohen’s d=1.58). 
Most respondents were female (82.9%), enrolled in public 
institutions (67.6%), and belonged to economic classes A 
or B (78.9%) according to ABEP criteria. The STAI-S-6 
demonstrated satisfactory internal consistency in the present 
sample, with a Cronbach’s alpha coefficient of 0.82. A weak 
but statistically significant negative correlation was observed 
between age and STAI-S-6 scores (r=-0.125; p=0.032) (Figure 
1). Significant differences between undergraduate and 
graduate students were observed across several demographic 
and socioeconomic variables (Table 2).

Figure 1. Scatter plot showing the correlation between age and STAI-S-6 
anxiety scores among dentistry students. The fitted regression line illustrates 
the weak negative association identified (r=-0.125; p=0.032)
STAI-S-6: State-Trait Anxiety Inventory-State 6-item short form

Table 2. Profile and between-group comparison of demographic, 
socioeconomic, and academic variables in the study sample
    Groups  

Total 
(n=293) n (%)

Undergraduate 
(n=150) n (%)

Graduate 
(n=143) n (%) p*

Gender
   Female 243 (82.9) 124 (82.7) 119 (83.2) >0.999
   Male 50 (17.1) 26 (17.3) 24 (16.8)
Race

   White 193 (65.9) 86 (57.3) 107 (74.8) 0.002

   Black 22 (7.5) 18 (12) 4 (2.8)
   Brown 74 (25.3) 43 (28.7) 31 (21.7)
   Others 4 (1.4) 3 (2) 1 (0.7)
Religion
   Catholic 129 (44.3) 51 (34.5) 78 (54.5) 0.014
   Protestant 51 (17.5) 31 (20.9) 20 (14)
   Spiritism 21 (7.2) 11 (7.4) 10 (7)
   Buddhist 3 (1) 2 (1.4) 1 (0.7)
   No religion to state 87 (29.9) 53 (35.8) 34 (23.8)
Civil status
   Single 231 (78.8) 144 (96) 87 (60.8) <0.001
   Married 57 (19.5) 6 (4) 51 (35.7)
   Divorced 5 (1.7) 0 (0) 5 (3.5)
Brazilian region
   North 18 (6.1) 7 (4.7) 11 (7.7) 0.066
   Northeast 49 (16.7) 33 (22) 16 (11.2)
   Southeast 209 (71.3) 103 (68.7) 106 (74.1)
   South 17 (5.8) 7 (4.7) 10 (7)
Number of people currently living in the household
   None 18 (6.1) 5 (3.3) 13 (9.1) 0.002
   1 49 (16.7) 15 (10) 34 (23.8)
   2 71 (24.2) 39 (26) 32 (22.4)
   3 78 (26.6) 44 (29.3) 34 (23.8)
   4 or more 77 (26.3) 47 (31.3) 30 (21)
Institution
   Public 198 (67.6) 93 (62) 105 (73.4) 0.050
   Private 95 (32.4) 57 (38) 38 (26.6)
Highest academic degree
   Completed high 
   school 148 (50.5) 148 (98.7) 0 (0) <0.001

   Graduated, DDS 47 (16) 2 (1.3) 45 (31.5)
   Specialist 39 (13.3) 0 (0) 39 (27.3)
   Masters, MSD 53 (18.1) 0 (0) 53 (37.1)
   Doctorate, PhD 6 (2) 0 (0) 6 (4.2)
Economic class rate
   A 87 (29.7) 35 (23.3) 52 (36.4) <0.001
   B1 65 (22.2) 23 (15.3) 42 (29.4)
   B2 79 (27) 46 (30.7) 33 (23.1)
   C1 44 (15) 33 (22) 11 (7.7)
   C2 18 (6.1) 13 (8.7) 5 (3.5)
  Mean (SD) Mean (SD) Mean (SD) p**
Age (years) 26 (7.1) 22 (3.4) 31 (7.4) <0.001
Legend: *Chi-square test for categorical variables and **independent samples t-test for age. DDS: 
Doctor of dental surgery, MSD: Master of science in dentistry, PhD: Doctor of philosophy, SD: 
Standard deviation

Comparison Between Groups
Significant differences between undergraduate and graduate 
students were observed regarding social isolation, pandemic-
related concerns, preferences related to DE, perceived 
difficulties, instructional modality, perceived academic 
performance, content quality, and the perceived relationship 
between DE and anxiety (Table 3; p<0.05).
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Table 3. Comparison of perceptions, concerns, and DE-related variables between undergraduate and graduate dentistry students
  Groups

Total 
n (%)

Undergraduate 
(n=150) n (%)

Graduate 
(n=143) n (%) p*

Social isolation
   I am going out as usual 36 (12.3) 5 (3.3) 31 (21.7)

<0.001   I am staying home as much as possible (going out only to buy food/medicine) 195 (66.6) 95 (63.3) 100 (69.9)
   I do not leave home for nothing 62 (21.2) 50 (33.3) 12 (8.4)
Concern
   Professional instability, the chance of unemployment 28 (9.6) 9 (6) 19 (13.3)

0.001
   Economic crisis in the country 70 (23.9) 27 (18) 43 (30.1)
   Contagion 181 (61.8) 102 (68) 79 (55.2)
   Food 4 (1.4) 4 (2.7) 0 (0)
   Education 10 (3.4) 8 (5.3) 2 (1.4)
Frequency of virtual lessons
   Many times 37 (12.6) 14 (9.3) 23 (16.1)

0.083   Sometimes 62 (21.2) 30 (20) 32 (22.4)
   Rarely 115 (39.2) 57 (38) 58 (40.6)
   Never 79 (27) 49 (32.7) 30 (21)
Distance education preferences

Video lessons recorded and available for me to watch for as long as I want, without the possibility of 
asking questions 5 (1.7) 5 (3.3) 0 (0) 0.002
Video lessons recorded and available for me to watch for as long as I want, with the possibility of taking 
questions by email 172 (58.7) 95 (63.3) 77 (53.8)
Unrecorded video lessons, only with the teacher’s virtual presence, without sharing slides on the screen, 
without the student’s face screen and without the possibility of asking questions 3 (1) 0 (0) 3 (2.1)
Video lessons not recorded, with virtual presence of the teacher, with slide sharing on the screen, with 
the screen of the student’s face and with the possibility of asking questions 85 (29) 33 (22) 52 (36.4)
Unrecorded video lessons, without the teacher’s virtual presence, only with his live voice, with sharing 
slides on the screen, without the screen of the student’s face and with the possibility of answering 
questions

28 (9.6) 17 (11.3) 11 (7.7)

Difficulty
   No difficulty 59 (20.1) 17 (11.3) 42 (29.4) <0.001
   Low difficulty 79 (27) 41 (27.3) 38 (26.6)
   Average difficulty 97 (33.1) 51 (34) 46 (32.2)
   A lot of difficulty 38 (13) 25 (16.7) 13 (9.1)
   Extreme difficulty 20 (6.8) 16 (10.7) 4 (2.8)
Difficulty justification
   Not applicable (as theoretically reported having no difficulty in the previous question) 47 (16) 18 (12) 29 (20.3) 0.348
   Impaired Wi-Fi connection 72 (24.6) 41 (27.3) 31 (21.7)
   How to make questions 7 (2.4) 5 (3.3) 2 (1.4)
   Lack of interaction between student and teacher 19 (6.5) 11 (7.3) 8 (5.6)
   I can’t focus 126 (43) 64 (42.7) 62 (43.4)
   Platform adaptation 22 (7.5) 11 (7.3) 11 (7.7)
Improvement suggestion
   Standardization and organization of content with creation of schedules and goals to develop student 
   autonomy 56 (19.1) 23 (15.3) 33 (23.1) 0.142
   Improve dynamics, have a summary at the end of the class, provide complementary material such as 
   PDF documents and exercise 124 (42.3) 74 (49.3) 50 (35)
   Availability to answer questions with an online tutor 10 (3.4) 5 (3.3) 5 (3.5)
   Video storage lessons so I can watch as many times as I want 82 (28) 39 (26) 43 (30.1)
   Improving the stability of videoconferencing platforms 21 (7.2) 9 (6) 12 (8.4)
Ideal time of lesson
   <30 minutes 41 (14) 20 (13.4) 21 (14.7) 0.709
   45 minutes 92 (31.5) 45 (30.2) 47 (32.9)
   1 hour 118 (40.4) 65 (43.6) 53 (37.1)
   More than 1 hour 41 (14) 19 (12.8) 22 (15.4)
Class modality
   Online class 22 (7.5) 3 (2) 19 (13.3) <0.001   Face-to-face class 271 (92.5) 147 (98) 124 (86.7)
Class modality justification
   More organized content 12 (4.1) 4 (2.7) 8 (5.6)

0.451
   Practicality in answering questions 11 (3.8) 6 (4) 5 (3.5)
   Greater interactivity between student and teacher 78 (26.6) 38 (25.3) 40 (28)
   I stay more concentrated 157 (53.6) 80 (53.3) 77 (53.8)
   I am used to it 35 (11.9) 22 (14.7) 13 (9.1)
Performance
   Affects extremely negatively 44 (15) 31 (20.7) 13 (9.1)

<0.001   Affects negatively 141 (48.1) 80 (53.3) 61 (42.7)
   Does not affect 108 (36.9) 39 (26) 69 (48.3)
Content
   Very limited 71 (24.2) 55 (36.7) 16 (11.2) <0.001
   Limits a little 116 (39.6) 61 (40.7) 55 (38.5)
   No effect 43 (14.7) 14 (9.3) 29 (20.3)
   Covers a little 37 (12.6) 14 (9.3) 23 (16.1)
   Completely covers 26 (8.9) 6 (4) 20 (14)
Relationship DE/anxiety
   Increases a lot 90 (30.7) 65 (43.3) 25 (17.5) <0.001
   Increases a little 125 (42.7) 58 (38.7) 67 (46.9)
   Does not affect 39 (13.3) 16 (10.7) 23 (16.1)
   Reduces a little 39 (13.3) 11 (7.3) 28 (19.6)
Anxiety (categorized)
   Has no anxiety 16 (5.5) 9 (6) 7 (4.9) 0.874
   Higher anxiety 277 (94.5) 141 (94) 136 (95.1)
Legend: *Chi-square test. Underlined categories indicate proportions with standardized adjusted residuals ≥1.96. Wi-Fi: Wireless fidelity, PDF: Portable document format, DE: Distance education
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Anxiety State Scale Impact
STAI-S-6 scores differed significantly according to gender, 
academic level, socioeconomic status, perceived academic 
performance, and the perceived relationship between DE and 
anxiety (Table 4; Figures 2 and 3).

Table 4. Between-group comparisons of mean STAI-S-6 scores across 
demographic, educational, and behavioral variables
  STAI-S-6 score (SD) p
Gender¹
   Female 57.4 (12.5)

0.008
   Male 52.3 (12.4)
Group¹
   Undergraduate 58.4 (13.0)

0.009
   Graduate 54.6 (11.9)
Institution¹
   Public 56.4 (12.8)

0.803
   Private 56.8 (12.4)
Economic class rate²
   A 53.9a (12.9)

0.022
   B1 56.9ab (10.7)
   B2 55.7ab (12.8)
   C1 60.3b (11.6)
   C2/D/E 62.0ab (16.4)
Social isolation²
   I am going out as usual 55.6 (10.5)

0.730I am staying home as much as possible 
(going out only to buy food/medicine) 56.4 (12.8)

   I do not leave home for nothing 57.6 (13.1)
Frequency of virtual lessons²
   Always/many times 55.2 (13.8)

0.226   Sometimes 54.0 (12.9)
   Rarely 57.7 (11.5)
   Never 57.6 (13.2)
Ideal time of lesson²
   <30 minutes 55.0 (13.0)

0.104
   45 minutes 58.9 (12.5)
   1 hour 56.1 (12.0)
   More than 1 hour 53.7 (13.6)
Class modality¹
   Online class 51.7 (10.9)

0.059
   Face-to-face class 56.9 (12.7)
Performance²
   Affects extremely negatively 61.1a (13.1)

<0.001   Affects negatively 58.1ab (11.7)
Does not affect/affects positively or 
extremely positively 52.7b (12.6)

Self-perception-relationship DE/anxiety²
   Increases a lot 62.7a (11.9)

<0.001
   Increases a little 54.2b (10.7)
   Does not affect 54.4b (12.4)
   Reduces a little/too much 52.1b (15.2)
Legend: 1-Independent samples t-test; 2-One-way ANOVA. Means with different superscript letters 
indicate statistically significant differences between groups (p<0.05). Means sharing at least one 
letter are not significantly different. STAI-S-6: State-Trait Anxiety Inventory-State 6-item short 
form, SD: Standard deviation, DE: Distance education, ANOVA: Analysis of variance

Figure 2. Mean STAI-S-6 scores according to demographic and 
socioeconomic characteristics. Black dots represent mean values and vertical 
bars indicate±standard deviation
STAI-S-6: State-Trait Anxiety Inventory-State 6-item short form

Figure 3. Mean STAI-S-6 anxiety scores and standard deviations according to 
DE-related variables. Black dots represent the mean STAI-S-6 scores for each 
DE category, and vertical bars indicate±standard deviation
STAI-S-6: State-Trait Anxiety Inventory-State 6-item short form, DE: Distance education

Students reporting extremely negative effects of DE on 
academic performance presented the highest STAI-S-6 
scores (61.1±13.1), whereas those reporting no negative effects 
exhibited lower scores (52.7±12.6; p<0.001; η²=0.11).

Similarly, students who perceived that DE greatly increased 
anxiety exhibited the highest STAI-S-6 scores (62.7±12.4), 
significantly higher than those observed in the remaining 
categories (p<0.001; η²=0.18). No significant differences in 
STAI-S-6 scores were observed according to social isolation 
status, frequency of virtual classes, or preferred class duration 
(p>0.05).

To complement the statistical significance tests, effect size 
estimates were calculated for all significant comparisons 
involving STAI-S-6 scores (Table 5). A large effect size was 
observed for age differences between undergraduate and 
graduate students (Cohen’s d=1.58). Small-to-moderate effects 
were identified for gender (Cohen’s d=0.41) and academic 
level (Cohen’s d=0.31). For variables analyzed using one-way 
ANOVA, the largest effect size was found for the perceived 
relationship between DE and anxiety (η²=0.18), followed 
by the perceived impact of DE on academic performance 
(η²=0.11), whereas socioeconomic status showed a smaller 
effect (η²=0.05).

Table 5. Effect sizes for significant comparisons involving STAI-S-6 scores
Variable Statistical test Effect size Magnitude
Age (undergraduate vs. 
graduate students)

Independent samples 
t-test

Cohen’s 
d=1.58 Large

Gender Independent samples 
t-test

Cohen’s 
d=0.41

Small-to-
moderate

Academic level Independent samples 
t-test

Cohen’s 
d=0.31 Small

Socioeconomic status One-way ANOVA η²=0.05 Small
Perceived impact of DE on 
academic performance One-way ANOVA η²=0.11 Moderate

Perceived relationship 
between DE and anxiety One-way ANOVA η²=0.18 Large

Legend: Interpretation of effect sizes followed conventional criteria. For Cohen’s d, values of 
approximately 0.20, 0.50, and 0.80 were considered small, moderate, and large, respectively. For eta 
squared (η²), values of approximately 0.01, 0.06, and 0.14 were interpreted as small, moderate, and 
large effects, respectively.   STAI-S-6: State-Trait Anxiety Inventory-State 6-item short form, DE: 
Distance education,  ANOVA: Analysis of variance

DISCUSSION
This study provides insight into dentistry students’ 
psychological and academic experiences during the early 
phase of the COVID-19 pandemic, when emergency DE was 
abruptly implemented. Relatively few studies have directly 
compared undergraduate and graduate students, and the 
present findings suggest that academic level may influence 
how students perceive DE and its relationship with anxiety. 
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More recent studies have reported similar educational and 
psychological challenges in hybrid and DE settings, although 
caution is warranted when comparing these findings with 
data obtained during the early phase of the pandemic.11,12,14,21

An important finding of the present study was that subjective 
perceptions related to DE, particularly perceived academic 
performance decline and the belief that DE was associated 
with increased anxiety, were accompanied by higher STAI-S-6 
scores. These findings suggest that students’ appraisal of DE 
may have been more strongly related to psychological distress 
than structural characteristics of DE itself.22-24

Differences in social isolation patterns and pandemic-related 
concerns were observed between undergraduate and graduate 
students. Graduate students appeared to be more concerned 
about professional instability and the economic consequences 
of the pandemic, whereas undergraduate students more 
frequently reported concerns related to contagion and 
educational issues. These differences may reflect distinct 
academic responsibilities and career stages, findings that are 
consistent with previous reports describing heterogeneous 
psychological responses among health professions 
students.24,25

The interruption of clinical and preclinical activities was 
associated with emotional distress among dental students, 
consistent with previous studies showing that reduced 
opportunities for practical training, uncertainty regarding 
academic progression, and concerns about professional 
preparedness are associated with anxiety and perceived 
academic impairment.3,4,9,26 Limited teacher-student 
interaction and reduced opportunities for hands-on learning 
have also been identified as stressors that may negatively affect 
student engagement and perceived quality of education.7,10,13

Undergraduate students exhibited higher anxiety levels 
than graduate students. This finding may reflect differences 
in academic maturity, self-regulation skills, familiarity 
with independent learning, and expectations regarding 
professional training. Similar patterns have been reported 
in studies evaluating emotional responses across different 
educational stages.10,11,27 Socioeconomic disparities also 
emerged as an important factor, with students from lower 
economic strata presenting higher anxiety scores, which 
is consistent with evidence suggesting greater academic 
and digital burdens among socially vulnerable students.28 
Although the correlation between age and STAI-S-6 scores 
reached statistical significance, its magnitude was weak   
(r=-0.125), indicating limited practical relevance. Therefore, 
age alone should not be considered a major determinant of 
anxiety levels among dentistry students.
A noteworthy contribution of this study was the association 
between subjective DE experiences, including perceived 
academic performance decline and self-perceived anxiety 
related to DE, and objective anxiety scores measured by 
the STAI-S-6. Similar relationships have been described in 
studies reporting that cognitive overload, prolonged screen 
exposure, and perceived reductions in learning quality are 
associated with less favorable psychological outcomes.10-12,21,27 
Recent investigations have also suggested that DE fatigue 
may be accompanied by reduced concentration and increased 
frustration.10,14,28 

The findings of the present study underscore the importance 
of pedagogical approaches that combine flexibility 
with structured and interactive educational activities. 

Strategies such as shorter synchronous sessions, active 
learning opportunities, and improved instructional design 
may help reduce cognitive burden and enhance student 
engagement.10-12,22 In dental education, combining digital 
resources with supervised practical activities and hybrid 
learning models may contribute to improving academic 
continuity and student well-being. 
Although Artificial Intelligence (AI)-based educational tools 
were not investigated in the present study, recent technological 
advances may provide opportunities to address some of the 
educational challenges identified during emergency DE. 
Future studies are warranted to evaluate the potential role of 
AI-assisted educational approaches in dental education.

Limitations
Several limitations should be considered when interpreting 
the present findings. First, the cross-sectional design precludes 
causal inference. Second, the use of self-reported measures 
may have introduced reporting bias. Third, because the survey 
was administered online, selection bias cannot be excluded. 
Furthermore, data collection was conducted between March 
and June 2020, and therefore the findings reflect the specific 
circumstances of the early phase of the COVID-19 pandemic. 
Consequently, caution is warranted when extrapolating these 
results to later phases of the pandemic or contemporary 
educational settings.
Potentially relevant confounding variables, including 
previous psychiatric disorders, psychotropic medication 
use, social support, and academic performance before the 
pandemic, were not assessed and may have influenced anxiety 
scores. Although multivariable regression models may be 
useful for identifying independent predictors of anxiety, such 
analyses were beyond the exploratory objectives of the present 
study. Future longitudinal investigations are warranted to 
better elucidate the relative contribution of these factors to 
psychological outcomes among dentistry students.

CONCLUSION
These findings suggest that dentistry students experienced 
considerable psychological burden during emergency 
DE implemented in the early phase of the COVID-19 
pandemic, with higher anxiety levels observed among 
females, undergraduate students, and individuals from 
lower socioeconomic backgrounds. The results may indicate 
that difficulties adapting to DE and the perception that DE 
increased anxiety were associated with higher STAI-S-6 
scores. Overall, these findings underscore the potential 
importance of mental-health-oriented educational strategies 
and equitable access to digital resources during periods of 
major educational disruption. Lessons learned from the early 
pandemic period may help inform the development of more 
resilient and student-centered educational models in the 
future.
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