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Toward safe dental service: risk perception ==

and practice modification among Egyptian
dental students during the COVID-19 pandemic

Eman Ali Younis'", Abdel Aziz farouk El deep', Safynaz El Saied Shalaby' and Sanaa Abd El-Fatah Abdo'

Abstract

Background COVID-19 was declared a major public health crisis and a challenge to healthcare systems especially
dental services where dentists working close to patients face a greater risk of infection. This cross-sectional study
aimed to assess the risk perception and practice modifications of undergraduate dental students at Tanta University
to ensure safe dental practice during the COVID-19 pandemic.

Methods A convenience sample of 450 dental students from practical academic years at Tanta University, Egypt
responded to a self-administered pre-designed validated and pretested questionnaire from the 11™ of February 2022
to the end of April 2022 to assess some sociodemographic data, risk perception, and their practice during the COVID-
19 pandemic.

Results Females reported significantly higher levels of fear than males concerning; contracting COVID-19 infection
from patients (97.3% vs. 93%) (P=0.028, 95% Cl=95.6(93.2-97.3), anxiety while treating symptomatic patients (95.1%
vs. 90.3%) (P=0.050, 95% C1=93.1(90.4-95.3), and fear of infecting their families (94.7% vs. 89.8%) (P=0.049, 95%
C1=92.7(89.9-94.9). More than half of the students (53.7%) had good practice scores, followed by 44% with average
practice and 2.2% with poor practice. A good practice score was significantly associated with the age and academic
year (P=0.044, P=0.044). Significant predictors of a good practice score in the logistic regression analysis were;
updating knowledge with current guidelines for cross-infection regarding COVID-19 (P=0.001, 95% CI=53.20, 2.733),
asking every patient’s travel history before performing treatment (P=0.021, 95% Cl=21.149, 1.286), deferring patients
showing suspicious symptoms (P=0.042, 95% Cl=20.688, 1.054), following routine universal precautions of infec-
tion for every patient (P=0.016, 95% Cl=36.469, 1.438), using high-volume suction for every patient (P=0.025, 95%
C1=20.826, 1.226) and using safety glasses or visor (P=0.036, 95% Cl=21.673, 1.106).

Conclusion The dental students exhibited anxiety and fear while caring for patients during the COVID-19 pan-
demic. Additionally, considerable changes in dental practices based on the standard guidelines were observed
among the students. It is strongly advised that all dental schools have student counselors who are accessible for in-
person and online counseling sessions. Peer support is a great approach to spot problems with stress and anxiety
in pupils and start solving them.
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Introduction

COVID-19 was detected in the city of Wuhan in China
and rapidly reached all parts of the world across six con-
tinents, and this generated a major public health crisis
and a challenge to healthcare systems [1, 2].

The COVID-19 pandemic has caused substantial dis-
ruption in health service delivery not only due to its
direct effects but also because it pressed health systems
beyond their resources indirectly exposing the existing
gaps in health systems. The COVID-19 pandemic dis-
turbed both preventive and curative services for com-
municable and noncommunicable diseases. Essential
services have been delayed by the healthcare facilities.
In addition, the COVID-19 pandemic posed a signifi-
cant risk of indirect morbidity and mortality as a result of
essential health services disruption [3].

The COVID-19 outbreak has shown several flaws in
the dental care system, particularly concerning the inad-
equate coordination of pandemic-related health services
and the lack of effective personal protective equipment
(PPE) [4].

Healthcare workers (HCWs) and those who are in
direct touch with infected persons during pandemics
and natural catastrophes frequently have psychological
effects. According to a study done among students, stress
and worry were strongly linked to scholastic setbacks and
a poor quality of life during the coronavirus epidemic [5].
Additionally, a large number of medical professionals in
Wuhan reported mental health issues and anxiety disor-
ders and said that receiving treatment for their mental
health helped to relieve their symptoms [6].

A Saudi Arabian study conducted in 2021 found that
throughout the epidemic, doctors, chemists, nurses,
and other HCWSs had a noticeably high prevalence
rate of psychological illnesses. Stress, anxiety, and
depression were all present in 54.6%, 60.8%, and 41.9%
respectively [7].

The psychological impact on dental professionals was
also investigated in Egypt where 92.6% of studied pro-
fessionals were anxious about becoming infected with
COVID-19 and 90.7% feared treating patients with suspi-
cious symptoms [8]. In Egypt, from January 2020 to Sep-
tember 2023, there have been 516,023 confirmed cases of
COVID-19 with 24,830 deaths, reported to the World
Health Organization (WHO) [9].

The COVID-19 virus can be detected in the saliva of
dental patients, and dentists who work close to them are
at higher risk of being infected and transmitting the dis-
ease owing to the use of aerosols. Under these work cir-
cumstances, it is logical for the dentist to develop a fear
of being infected by the patient [10, 11].

Several governmental dental organizations and private
clinics worldwide significantly restricted the treatment of
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patients with dental complaints to non-deferrable urgent
care after the first wave of the pandemic [12]. In China,
Guo et al. (2020) reported that 94.6% of dental proce-
dures were mainly emergency and urgent cases during
the first wave of the pandemic [13].

Subsequently, based on international recommenda-
tions, the Occupational Safety and Health Administra-
tion (OSHA) suggested retaining all dental treatments
not categorized as emergency or urgent dental services
and postponing elective dental procedures to later [14].
These suggestions were also inspired by the recommen-
dations of the American Dental Association, which refer
to uncontrolled bleeding, soft tissue bacterial infection,
intraoral or extra oral swelling, and trauma involving
facial bones as dental emergencies. Severe pain caused by
pulpal inflammation, dental trauma, and tooth fracture
requires urgent dental care [15]. Guidelines were quickly
published by the WHO and several other central institu-
tions for treatments that could still be completed [16, 17].

Adherence to the published WHO guidelines was a
major challenge for students and universities. Dental stu-
dents generally face a greater risk of exposure to micro-
organisms and infectious diseases during their clinical
terms because of their limited clinical experience and
manual skills compared to trained dentists [18].

Dentists were advised to strictly adhere to standard
precautions while treating patients, even those with
minor dental complaints, by wearing personal protective
equipment, facemasks (preferably N-95), and face shields.
Additionally, adequate ventilation of the operating room,
minimization of aerosol generation, and taking precau-
tions while handling biowaste were obligatory [19]. The
use of “teledentistry” or web/ telephonic consultation has
been encouraged during pandemics to decrease the con-
tact between the dentist and the patient [20].

Although the number of cases has decreased during the
study execution, however, the number of cases has begun
to increase these days. Therefore, concerns that threaten
the existing practice must always be in the forefront of
dental students’ minds. It is crucial to evaluate how they
perceive the risk to find any holes in current infection
control procedures. Additionally, the a dearth of knowl-
edge in this area in Egypt. So, the objectives of this study
were to assess the risk perception and detect practice
modifications of undergraduate dental students at Tanta
University to ensure safe dental practice and reduce the
risk of spreading the infection to the community.

Methods

Study design and settings

This is a cross-sectional study that was conducted in the
Faculty of Dental Medicine at Tanta University. Tanta
University is considered a great scientific edifice. It is one
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of the most prestigious Egyptian universities. In addition,
it has a high stature among regional and world universi-
ties. It is located on El-Gaish Street. Medical Campus,
Tanta in Gharbia governorate. Tanta University includes
14 faculties and institutes. The faculty of dentistry con-
tains 11 different scientific departments. It receives great
numbers of patients daily to be cured for free at the dif-
ferent departments of the faculty. The Bachelor’s degree
in Oral and Dental Medicine and Surgery is offered after
a five-year full-time program of study as well as summer
modules, and clinical summer training modules aimed
primarily at educating and training graduates for an effi-
cient dental practice in the new century.

Sample size and technique

A convenient sample was chosen from 3rd, 4th, and
5th year students who practiced dental clinical work on
patients.

The sample size was calculated using the Centers for
Disease Control (CDC) and Prevention, Atlanta, Geor-
gia, USA. Epilnfo 7.2.3.0 software statistical package and
assuming that 50% as a proportion (p) of students modi-
fied their practice, at 95% confidence level and margin of
error (d)=5%. Based on the previous criteria, the sample
size calculation was to be n>384, and 10% was added to
compensate for the missing data and improve validity to
424; however, 450 students completed the questionnaire
who were approached by convenience sampling.

So, estimatedsample(n) = (Zoz/2)2 x P(1 —P) d? =384

Where Z, is the critical value of the Normal distribu-
tion at a/2 (e.g. for a confidence level of 95%, a is 0.05
and the critical value is 1.96), d is the margin of error, and
p is the sample proportion. The author disseminated 500
questionnaires. Twenty-seven were excluded for incom-
plete data, 450 truly completed the questionnaire and
the remainder did not return the questionnaire. Total
response rate was 95%. However, using a convenience
sample was a limitation and a source of selection bias but
we were obliged to due to the hybrid training system we
tried to approach participants as much as we could to
complete the required sample size.

Inclusion criteria: 3rd, 4th, and 5th year students both
males and females.

Exclusion criteria: Students who do not practice clini-
cal work on patients.

Study tool

An English questionnaire was constructed by the authors
after reviewing similar published papers [8, 21-23].
Which was developed based on the CDC Guidance
for Dental Settings [24], the Clinical Management of
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COVID-19 Interim Guidance of the WHO [16], and the
Manual of Good Practices and Biosafety of the Brazilian
Federal Board of Dentistry [25]. The following data were
included in the questionnaire:

1. Personal characteristics: age, sex, residence, aca-
demic year

2. Risk perception among students (11 questions
closed-ended questions (yes/no)) e.g. belonging to a
risk group, being afraid of getting infected, anxiety
when getting in contact with treatment to a patient
who is coughing, nervousness when talking to
patients in close vicinity, fear of carrying the infec-
tion to their families, afraid of getting quarantined,
anxiety about the cost of treatment, afraid when
hearing that people are dying because of COVID-19.

3. Reasons why the dentist decided to continue the clin-
ical work during the COVID-19 pandemic. (4 ques-
tions closed-ended questions (yes/no)

4. Practical modifications to combat the COVID-19
pandemic (15 closed-ended questions (yes/no) e.g.
wearing an N-95 mask, using a rubber dam, high-
volume suction, washing hands with soap and water,
using FFP2/FFP3 facial filter, disposable gowns, safety
glasses or visor, a rotating instrument with anti-
retraction valve.

Validity and reliability of the study tool

The validity of the questionnaire was tested by the
authors via distributing hard and soft copies of the vali-
dation form together with the questionnaire to two Egyp-
tian professors from the public health department at
Tanta University Faculty of Medicine and one from the
Faculty of Dentistry. The experts recommended simpli-
fying some questions and deleting others. Regarding the
time required to finish the questionnaire by participants,
experts stated that all questions were understandable and
participants could fill it out in 10 to 15 min.

The authors calculated the content validity index (CVI)
and content validity ratio (CVR) as measurements of the
content validity of the questionnaire. The individual-CVI
ranged from 0.81 to 1.00, with thirty items having an
I-CVI of 1.00 and four items having an I-CVI of 0.82. All
items were considered relevant. The CVR was generated
for each item. Twenty-nine items had a CVR of 1.00, and
five had a score of 0.99.

The authors tested reliability in a pilot study by recruit-
ing 20 students not included in the present study. We
used data to assess internal consistency using Cronbach’s
alpha, which was 0.793 and represented adequate inter-
nal consistency.
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Data collection

This study was conducted after its approval by the ethical
committee of the faculty of medicine at Tanta University.
All participating students gave valid written informed
consent after a clear explanation of the study’s aims and
techniques.

Data were collected via a self-administered ques-
tionnaire. The questionnaire was disseminated by the
researchers and well-trained fourth-year medical stu-
dents at the end of clinical sessions among dentistry stu-
dents at Tanta University on well-attended faculty days
from the 11" of February 2022 to the end of April 2022.
The Faculty of Dental Medicine in Tanta was reopened
at the beginning of October 2020 after a fully online aca-
demic semester program, which involved developing
clinical training activities using a hybrid system (face-to-
face teaching and online sessions).

Statistical analysis

The collected data was analyzed using the Statistical
Package for the Social Sciences Program (SPSS), version
25. Qualitative data was expressed as a number and per-
cent and tested by the chi-squared test. Quantitative data
was expressed as mean and standard deviation and tested
by the one-way ANOVA. The crude and adjusted odds
ratios using logistic regression analysis were calculated at
95% confidence intervals. Logistic regression was used to
determine predictors associated with good practice. The
P value was set to be significant at <0.05.

Scoring of practice: Practice included 15 questions
answered (yes=2 or no=1). The total score ranged from
15 to 30 and was classified as poor practice (<50%), aver-
age (50% -70%), and good (>70%) based on the method
described by Hashemzaei M [26].

Ethical consideration

Ethical approval for the study was obtained from the
Internal Review Board of the Faculty of Medicine, Tanta
University, with code number 359241022. Consent
for participation was obtained from the students after
informing them about the purpose of the study. Confi-
dentiality and privacy were maintained during the study.

Results
The age of the study participants (n=450) ranged from
20 to 24 years (mean age, 21.7 years). More than half
were females and from the urban community (58.7%
and 57.1% respectively). Less than half (47.6%) were in
the fourth academic year, and 25.6% belonged to the risk
group for coronavirus infection.

Concerning risk perception, 95.6% expressed fear of
COVID-19 infection from their patients and co-work-
ers. This percentage was significantly higher in females
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as compared to males (97.3%, and 93.0%, respectively)
and (P=0.028, 95% CI=95.6(93.2-97.3). Most par-
ticipants (93.1%) exhibited some anxiety while treating
patients who presented with a cough and again females
showed significantly higher perception than males
(95.1%, and 90.3%, respectively) and (P=0.050, 95%
CI=93.1(90.4-95.3). Most participants (92.7%) feared
that they could carry the infection back to their families.
Females reported significantly higher levels of that fear as
compared to males (94.7%, and 89.8%, respectively) and
(P=0.049, 95% CI=92.7(89.9-94.9). Regarding other
items of risk perception, there was no statistically sig-
nificant difference between males and females. However,
83.3% expressed discomfort and fear after hearing about
the deaths of people due to COVID-19, 82.4% considered
routinely using the N-90 mask in dental practice, espe-
cially during the pandemic, approximately three-quarters
(74.7%) feared being quarantined if infected and 73.8%
felt nervous while talking to the patients without main-
taining social distancing. About two-thirds (66%) wanted
to continue with the clinical procedures once the num-
ber of COVID-19 cases had declined, whereas 58.4%
were worried about the cost of treatment (if infected)
(Table 1).

Regarding students’ practice, 81.8% followed the uni-
versal infection control precautions, and 5th academic
year students showed a significantly higher percent-
age (84.9%) as compared to other grades (p=0.030, 95%
CI=81.8(77.9-85.2). Approximately two-thirds of stu-
dents reported the use of high-volume suction in their
practice for every patient with aerosol-generating pro-
cedures (AGP) (64.4%). This percentage was significantly
higher in 4™-year academic students (72.4%) followed
by 5% year (60.3%) and 3™ year (52.2%), p=0.002, 95%
CI1=64.4(59.8-68.9) (Table 2).

Most students (94.0%) washed their hands with soap
and water or used sanitizer before and after treating each
patient with statistically significant differences between
different years (p=0.000, 95% CI=94.0(91.4-96). Most
students (73.3%) maintained awareness about the con-
cerned authority that needed to be approached if they
encountered a patient with suspected COVID-19 symp-
toms. This percentage was significantly higher for 4
year students (78%), p=0.009, 95% CI=73.3(69.0-77.4)
(Table 2).

More than half of the students (50.7%) used Filtering
Face Piece 2/3 (FFP2/FFP3) with a significantly higher
percentage for 3"-year students (61.1%), p=0.036, 95%
CI=50.7(45.9-55.4). Most students (82.4%) used dis-
posable gowns and 4™-year students showed a higher
percentage (89.7%), p=0.000, 95% CI=282.4(78.6—85.8).
More than half of students (54.7%) used rotating instru-
ments with anti-retraction valves (handpiece) with a
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Table 1 Risk perception among the studied students according to their gender (n=450)

Questions

Gender (Frequency of Yes X Pvalue 95% Cl of total
answers) yes percentage
Female Male Total

n=264 n=186 n=450

n % n % n %

Are you afraid of getting infected with COVID-19 from a patient or co-

worker?

Are you anxious when getting in contact with treatment for a patient who 251 951 168 903 419 93.1

is coughing or suspected of COVID-19 during clinical training?

Do you want to stop your clinical course until the number of COVID-19

cases starts declining?
Do you feel nervous when talking to patients in close vicinity?

Do you have a fear that you could carry the infection from your dental

practice back to your family?
Are you afraid of getting quarantined if you get infected?
Are you anxious about the cost of treatment if you get infected?

Do you feel afraid when you hear that people are dying because of COVID- 227 860 148 796 375 833

19?

Do you think a surgical mask is enough to prevent cross-infection of
COVID-19?

Do you think N-95 masks should be routinely worn in dental practicedue 219 830 152 81.7 371 824

to the current pandemic?

257 973 173 930 430 956 4835 0.028* 95.6(93.2-97.3)
3.843 0.050* 93.1(90.4-95.3)
180 682 117 629 297 660 1355 0.244 66.0(61.4-70.4)
199 754 133 715 332 738 0846 0358 73.8(69.5-77.8)
250 94.7 167 898 417 92.7 3874 0.049* 92.7(89.9-94.9)
204 773 132 710 336 747 2293 0.130 74.7(70.4-78.6)
158 598 105 565 263 584 518 0472 58.4(53.7-63)
3.233 0072 83.3(79.7-86.7)
61 231 57 306 118 262 3206 0.073 26.2(22.2-30.5)
0.115 0.735 82.4(78.6-85.8)

Cl Confidence interval
X?=chi square test
" Significant

significantly higher percentage for 4™-year students
(61.2%), P=0.026, 95% CI=54.7(49.9-59.3) (Table 2).

More than half of the students (53.7%) had good prac-
tice scores, followed by 44% with average practice and
2.2% with poor practice (Fig. 1). The reasons why stu-
dents decided to continue their clinical work during the
COVID-19 pandemic varied where 85.8% reported that
their educational situation forced them to continue irre-
spective of the pandemic. Also, 82.2% of students were
instructed by their professors to continue clinical prac-
tice. Only one-third of students (31.3%) reported working
in a sufficiently equipped hospital for infection control
(Fig. 2).

A good practice score was insignificantly associated
with the female gender, the urban community and not
belonging to the risk group. Meanwhile, there were sta-
tistically significant differences between groups regard-
ing age as determined by one-way ANOVA (F=3.152,
P=0.044). Also, the practice score was significantly asso-
ciated with the academic year, wherein 50% of the 3rd
year students had a poor practice score, while 49.6% of
the 4th year students demonstrated good practice scores,
p-value of 0.044 (Table 3).

The following factors were identified as significant
predictors of a good practice score, based on the results
of the logistic regression analysis (Table 4). Students

who always update their knowledge with the current
guidelines for cross-infection regarding COVID-19
(Exp B=12.058, p=0.001, 95% CI=53.20, 2.733). Stu-
dents who usually ask every patient’s travel history
before performing treatment (Exp B 5.216, p=0.021,
95% CI=20.688, 1.054), deferring dental treatment of
patients showing suspicious symptoms (Exp B=4.669,
p=0.042, 95% CI=21.149, 1.286), following routine uni-
versal/ standard precautions of infection for every patient
(Exp B=7.242, p=0.016, 95% CI=36.469, 1.438), using
high-volume suction for every patient (Exp B=5.054,
p=0.025,95% CI1=20.826, 1.226) and using safety glasses
or visor (Exp B=4.896, p=0.036, 95% CI=21.673, 1.106).

Discussion

In dental universities, a considerable portion of patient
care is managed by students as part of their clinical
course; this puts them at risk of infection.

In the current study, the participants’ ages ranged from
20 to 24 years, and more than half of the students were
females. Also, an Iranian study in 2023 reported that
62.4% of students were females [27]. More than half of
the students in the current study were from the urban
community, which agrees with the results of a study in
Palestine in 2021. However, the proportion of students
in the risk group for coronavirus infection in the study
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H Good
W Average

W Poor

Fig. 1 Total practice score of the studied students

90% 80% 70% 60% 50% 40% 30% 20% 10% 0%
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2.22%

53.77%

Other reasons

I work in a sufficiently equipped dental hospital for
infection control

My professors instructed me to continue my
clinical practice

My educational situation forces me to continue my
clinical practice irrespective of the COVID-19
pandemic

Fig. 2 The reasons why students decided to continue their clinical work during the COVID-19 pandemic

mentioned above was considerably lower (3.3%) than that
in the current study (25%) [28].

In the present study, most dental students feared get-
ting infected by their patients or co-workers and feared
treating patients with suspicious symptoms (Table 1).
Another Egyptian study in 2020 reported that 92.6%
of studied professionals were anxious about becoming
infected with COVID-19 [8]. A study in Texas in 2022
reported that 77% were concerned about the impact of
COVID-19 on their general health, safety, and well-being
[29]. The knowledge that millions of people worldwide

were affected by this fatal virus and either isolated/ quar-
antined or died could result in considerable psychological
stress and fear [30].

The current study showed that most of the students
were fearful of providing treatment to patients with sus-
picious symptoms (Table 1), similarly Egyptian study
2020 reported that 90.7% feared treating patients with
suspicious symptoms [8]. This was justified, owing to the
sharp increase in COVID-19 cases in almost every coun-
try across the world [31]. The use of telehealth activities
will aid in alleviating this risk by minimizing the number
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Table 3 Relationship between sociodemographic data and total practice score

Variable Total practice score Test of significance  P-value
Good (n=242) Average (n=198) Poor (n=10) Total (n=450)
n % n % n % n %
Age (Years) ANOVA
Mean +SD 21.79+0.938 21.62+0.969 2124131 21.70+£0.965 F=3.15 0.044*
Range 20-24 20-24 20-24 20-24
Gender
Female 147 60.7 110 556 7 70.0 264 587 ¥>=1751 0417
Male 95 393 88 444 3 30.0 186 413
Residence
Urban 142 587 110 556 5 50.0 257 57.1 x> =0.645 0.725
Rural 100 413 88 444 5 50.0 193 429
Academic year
3 39 16.1 46 232 50.0 90 20.0 Xz =9.771 0.044*
4h 120 496 92 46.5 200 214 476
5t 83 343 60 303 3 30.0 146 324
Belonging to the risk group due to comorbidity
Yes 58 24.0 54 27.3 3 30.0 115 256 x>=0732 0.694
No 184 76.0 144 72.7 7 70.0 335 744
x> =chi square test
" Significant
Table 4 logistic regression for factors associated with good practice score level a
Good practice B Wald Sig Exp(B) 95% Confidence
Interval for
Exp(B)
Lower Lower
Intercept -79.424- 43.28 0.000
Always update my knowledge with the current guidelines for cross-infection = 2.490 10.80 0.001* 12.058 2.733 53.202
regarding COVID-19 (yes)
Usually ask every patient’s travel history before performing treatment(yes) 1.652 5.348 0.021* 5216 1.286 21.149
Deferring dental treatment of patients showing suspicious symptoms(yes) 1.541 4.116 0.042* 4.669 1.054 20.688
Follow routine universal precautions for infection for every patient(yes) 1.980 5762 0.016* 7.242 1438 36.469
Using high-volume suction for every patient(yes) 1.620 5.028 0.025* 5.054 1.226 20.826
Using safety glasses or visor(yes) 1.588 4.379 0.036* 4.896 1.106 21673

2 Reference category is poor practice
* Significant

of face-to-face interactions. The WHO cited telemedi-
cine as one of the essential services for "strengthening the
Health Systems Response to COVID-19" policy [32].

We found that the vast majority of the students in this
study were worried about carrying the infection back
to their families (Table 1).In accordance with a Malay-
sian study in 2021, 89.3% of respondents were con-
cerned about their family’s health [33]. Also Consistent
to a study in China, college students were more worried

about their elder family members [34]. The prolonged
incubation period of the coronavirus before the appear-
ance of the symptoms, along with the fact that it can be
present on various surfaces for a few hours to up to a few
days, make it challenging to limit the spread of this dis-
ease [35].

Our study also revealed that risk perception was sig-
nificantly higher among females as compared to males
concerning the above-mentioned risks similar to the
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Malaysian study 2020 among medical and dental stu-
dents [36]. Higher risk perceptions among females can be
described by their unfeasible thoughts, gender socializa-
tion, and high sensitivity toward health risks [34].

About three-quarters of the students feared being
quarantined (Table 1). In agreement with the Egyptian
study 2020, 69.9% is the same [8]. More than half were
anxious about the cost of treatment (if infected). This
can be explained by inadequacies in the health insurance
system that have been reported worldwide, including in
Egypt, which could result in a significant financial burden
on the patient. Critical COVID-19 patients often require
expensive treatments, such as mechanical ventilation and
extracorporeal membrane oxygenation, directly increas-
ing healthcare costs [37].

We found that 83.3% expressed discomfort and fear
after hearing about the deaths of people due to COVID-
19 while the Egyptian study in 2020 reported a lower per-
centage 71.3% [8].

We reported about two-thirds wanted to continue with
the clinical procedures once the number of COVID-19
cases had declined. Similarly, an Egyptian study in 2020
reported that 69.9% wanted the same [8].

We concluded that 73.8% felt nervous while talking to
the patients without maintaining social distancing. Simi-
larly, an Egyptian study in 2020 reported that 72.2% was
the same [8].

Dental students’ perceived risks increased due to the
novel nature of the virus, contact with untested patients,
the high risk of inhaling saliva and respiratory droplets in
the small dental unit, and patients’ lack of awareness of
the condition and safety precautions [21, 38].

Overwhelming feelings of fear, confusion, and anxiety
among dental students in the current study will be impli-
cated in a sudden decrease in the number of performed
dental procedures [4].

Concerning students’ practice, generally, students
performed good preventive behaviors. It may be due to
better-perceived susceptibility and an increase in den-
tal students’ perceived risks [39]. There was a significant
association between the academic year of the students
and their practice regarding universal/standard precau-
tions, high-volume suction, washing hands with soap
and water, authority to contact, FFP2/FFP3, disposable
gowns, and hand pieces (Table 2). In accordance with the
Saudi Arabian study 2021 [40].

The majority of the students practiced washing their
hands with soap and water and using a sanitizer before
and after treating each patient, using a disposable gown,
and following the universal and standard infection con-
trol protocol (Table 2) in accordance with the studies by
Mahdee et al. and Tarakji et al. [41, 42].
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In the current study, 74.7% of the students responded
positively concerning updating their knowledge about
the current CDC or WHO guidelines for cross-infection,
in accordance with Ahmed et al. 2020 who reported a
higher percentage of 90% [23].

In the present series, about seventy percent were aware
of the concerned authority that must be approached if
they came across a patient with suspected COVID-19
infection (Table 2). Similar findings were reported in
other studies [23, 43].

More than 70% of the students responded positively
concerning deferring the dental treatment of patients
with suspicious symptoms (Table 2). In agreement with
Ahmed et al. 2020 [23]. In the present study, about two-
thirds enquired about the patient’s travel history before
performing any procedure (Table 2). Similarly, more than
60% confirmed that in the Saudi Arabian study 2021 [42].
Also, Ahmed et al. 2020 reported a higher percentage
(82%) [23].

In the current study, about half of the students
instructed every patient to rinse their mouth with an
anti-bacterial mouthwash before treatment, use FFP2/
FFP3, and rotate instruments with anti-retraction valves
(Table 2). In contrast, The number of students who used
an FFP2/FFP3 facial filter was higher (94%) in a Mexi-
can study in 2021 [44]. This difference may be due to the
limited supply of the filters in the Egyptian government
universities.

In the current study, 39% measured the body tem-
perature of each patient before performing a dental pro-
cedure and 44% used a rubber dam (Table 3). A Saudi
Arabian study in 2021 reported a higher rate (88.7%) of
dentists who recorded the patient’s body temperature
and a lower rate of using a rubber dam [42]. However, it
is worth noting that the Saudi Arabian study comprised
dentists rather than students, who needed to be more
experienced.

In the current study, the lowest practice score was
related to wearing an N-95 mask during patient contact
(Table 2), which may be due to the limited supply of the
mask owing to its high cost compared to other types of
masks. Meanwhile, Ahmed et al. 2020 reported a much
lower percentage (9%) [23].

Implication for the partial commitment of our students
to using mouthwash, FFP2/FFP3, rotating tools, not
assessing patients’ body temperatures, not using a rubber
dam and N-95 mask, they are exposed to high infection
rates. Dentists should adhere to strong personal protec-
tion precautions, personal safety gear, hand washing,
thorough patient assessment, rubber dam isolation, anti-
retraction (handpiece), mouth rinse before dental treat-
ments and clinic disinfection [16].
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The present study showed that the practices of most
students in the current study ranged from good to aver-
age and were significantly associated with the academic
year (Fig. 1). Similarly, a multinational study in 2020
recorded the same results [45]. In contrast to Malay-
sian study in 2021 reported no significant difference in
the mean preventive behavior scores when comparisons
were made between students across years and phases of
study [33].

There are challenges facing Egyptian students that
may be responsible for this diversity in their practice
especially after the majority of Egyptian dental pro-
grams adopted the hybrid learning model, which limits
in-person learning to laboratory and clinical courses
following the regulations of the Egyptian Supreme
Council of Universities. This tactic was used to reduce
physical contact [46].

Resources and thorough critical preparation were
major challenges needed to teach theoretical lecturers.
For instance, having a reliable internet connection is nec-
essary to offer online educational services, which could
be a problem for some developing nations. In light of the
large numbers of Egyptian students in the college, social
distance in classes (safe environment), scheduling adjust-
ments, and newly mandated public health regulations
were other challenges [46].

Lack of personal protective equipment, comfort or dis-
comfort, and compatibility with specialized dental equip-
ment were further issues [47].

In the present study, about one-third of the students
wanted to continue their clinical course during the
COVID-19 pandemic as they believed they worked in a
sufficiently equipped dental hospital for infection control
(Fig. 2). A higher percentage (95%) were satisfied with the
resources their dental practice provided during the pan-
demic in Texas in 2022 [29].

In many parts of the country, the pandemic made it dif-
ficult for students in the class of 2020 to complete their
graduation requirements during March, April, and May
2020. In dental school clinics and extramural rotations,
students directly caring for patients raised serious con-
cerns. Due to the COVID-19 epidemic, the Commission
on Dental Accreditation permitted changes to clinical
standards and procedures. A virtual clinical curriculum
was immediately adopted by several dental universi-
ties. The emphasis was placed on case presentations and
group discussions regarding case management. Numer-
ous qualifications and skills were fulfilled virtually, and
several clinical requirements were satisfied after local
state laws had already made elective dental care legal.
Exams for dental licensing were also modified as a result
of the pandemic from live-patient to mannequin-based.
Virtual modalities were also adopted for graduation
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exercises, externships, and interviews for dental resi-
dency programs [48].

Students who always update their knowledge with the
current guidelines for cross-infection regarding COVID-
19, students who usually ask every patient’s travel history
before performing treatment, deferring dental treatment
of patients showing suspicious symptoms, following rou-
tine universal/ standard precautions of infection for every
patient, using high-volume suction for every patient with
AGP and using safety glasses or visor were identified as
significant predictors of good practice (Table 4). Similar
to the findings of a Turkish study in 2020 [49].

A Lebanese study in 2020 revealed that a high level of
knowledge, trained and specialist dentists had better pre-
ventive practice regarding COVID-19. Moreover, fear of
treating COVID-19 patients is associated with poor prac-
tice [50].

Limitations

This study portrayed some important psychological
impacts of COVID-19 on dental students and some prac-
tice responses to these issues. However, using a conveni-
ence sample was a limitation and a source of selection
bias but we were obliged to due to the hybrid training
system we tried to approach participants as much as we
could to complete the required sample size. In addition,
self-reported data is another limitation, but an important
objective of this study was to assess the risk perception of
participants which necessitated their self-reporting.

Conclusion

The SARS-CoV-2 pandemic has caused a paradigm shift
in how dental academic institutions are operating. A
significant proportion of dental students were worried
about contracting an infection while doing dental care.
Some of them frequently accepted the increased risk
of infection as a requirement for graduation and made
changes to their dental practices in accordance with the
advised standards. Others want to temporarily halt their
dental practices till the incidence of COVID-19 patients
starts to decline. The majority of dental students knew
the most recent CDC or WHO recommendations for
preventing cross-infection.

To conclude, Dental students at Tanta University exhib-
ited anxiety and fear while caring for their patients owing
to the COVID-19 pandemic. Moreover, considerable
changes in their dental behavior/practices were observed
following the standard guidelines.

Recommendations

Based on these findings, providing psychological support
for dental students and enabling them to deal with such
pandemics without fear is recommended.
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Regular online and offline infection control sessions to
update students’ knowledge regarding COVID-19 infec-
tion are highly recommended.

It is strongly advised that all dental schools have stu-
dent counselors who are accessible for in-person and
online counseling sessions. Peer support is a great
approach to spot problems with stress and anxiety in
pupils and start solving them.

To ensure a safe dental environment, several online
platforms should be used. Virtual learning should replace
clinical learning. Haptic technologies, virtual/augmented
reality simulation devices, and manikins can all be highly
beneficial for learning new skills.

According to the new infection control guidelines, edu-
cational clinical dental settings must be changed as soon
as feasible to enable high-quality instruction for dental
students and the continuation of community dental ser-
vices in a secure setting.

Future research can explore the different psychological
effects of COVID-19 using specific tools and the effect of
psychological support interventions for dental students.
In addition, quantifying the risk of different dental pro-
cedures to prioritize them according to the probability of
spreading infection is needed.

The pedagogical impacts of the structural change in
dental educational methods brought on by the COVID-19
crisis will need to be assessed in the future. Dental schools
must draw lessons from this experience and keep in mind
the necessity of sharing information and adhering to strict
professional obligations. It’s important to provide answers
to several issues about dental clinical education that could
aid with knowing what might be done in the future, such
as what fundamental infection control standards will exist
following the COVID-19 immunization. The positioning,
spacing, and central air ventilation of dental units may
require future revisions to the architecture and infrastruc-
ture of teaching clinics, including patient waiting spaces.
Plans for institutional assistance for students, teachers,
and staff are essential to assist them in coping with the
negative effects of the current crisis.
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