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ABSTRACT

Objective: To evaluate dental trauma care including teledentistry use by Brazilian pediatric dentists in the
early pandemic period (2020/2021). Material and Methods: This cross-sectional study, collected through a
self-administered online survey, sociodemographic characteristics, use of teledentistry as a resource for
remote Traumatic Dental Injuries (TDIs) care, and variables regarding trauma, such as etiology and type of
trauma. Data were described by frequencies and analyzed with the chi-square test. Results: Of 874 pediatric
dentists, 328 attended TDIs during the pandemic period. Majority of the participants were women (88.5%).
Associations were found between some characteristics of pediatric dentists with having attended dental
trauma, specifically age 21-39 years (p=0.001) and graduation time (p<0.001). TDI appointments increased
compared to the pre-pandemic period. Teledentistry was used as a valuable resource for remote orientation
and monitoring patients who suffered TDIs. Etiology and trauma types remained the same compared to the
period before the pandemic. Conclusion: Teledentistry was a useful resource for guidance and monitoring
trauma. However, to be implemented in daily practice, it is necessary to develop regulatory norms.
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B Introduction

Traumatic dental injuries (TDIs) are impacts to the teeth and other hard and soft tissues, both in and
around the mouth and oral cavity; [1] they are classified as common and urgent situations in pediatric dental
offices. They frequently occur at home, and a higher occurrence would be expected during the quarantine period.
The treatment should be immediate to avoid sequelae, yet many cases are neglected and do not receive prompt
care due to lack of knowledge of parents/guardians and some dentists that feels uncertain about how to proceed,
particularly in the context of the COVID-19 pandemic, where concerns about infection transmission were
prevalent [27].

In 2019, the World Health Organization (WHO) alerted of pneumonia cases in Wuhan leading to
COVID-19’s global pandemic in 2020 [3-5]. In order to prevent the virus from spreading, most countries
declared a quarantine with millions of cases and deaths worldwide by 2022, including millions in Brazil [67].
COVID-19 transmission via fluids/saliva prompted essential biosafety measures [3,4,7,87. The high risk of
contamination between dental professionals and patient affected dental services, and dental trauma care was
limited. Over time, more knowledge was gained, and patient triage prioritized urgent care [97]. The International
Association of Pediatric Dentistry (IAPD) offered tips to prevention and instructions of how to proceed in trauma
situations at home. During this period, Teledentistry use increased. Offering remote patient assessment,
education, and guidance avoiding direct contact. In addition, can be used to remotely evaluating and following
up TDI, especially in primary dentition, by exchanging information such as pictures and giving remote
orientations to caregivers and patients, remote consults were recommended to evaluate and follow up TDIs in
primary dentition [2,67]. According to the American Academy of Pediatric Dentistry (AAPD), teledentistry is a
complement but not substitute the establishment of a dental check-up and should adhere to similar
documentation and privacy to protect patient information as in traditional visits.

Given this scenario, this study aimed at evaluating dental trauma care and the relation between
sociodemographic characteristics and professional profile with having attended trauma including the use of
teledentistry during the pandemic’s initial period according to the perception of Brazil's pediatric dentists

(2020/2021).

B Material and Methods
Study Design and Ethical Aspects

This cross-sectional study was part of a larger research project that collected data from pediatric
dentists from Brazil. It was reported according the “Strengthening the Reporting of Observational Studies in
Epidemiology” (STROBE) [107]. Approved by the Human Research Ethics Committee of the Faculty of
Dentistry of the Federal University of Pelotas (#4.913.636). Informed consent was required to all participants
prior to completing the questionnaire. Their participation was voluntary, they all were informed of the potential

risks and benefits.

Sample Size

Based on the total number of registered pediatric dentists in Brazil in the Federal Council of Dentistry
(CFO is the acronym in Portuguese), which was 12,374. Using the OpenEpi website (Copyright (c) 2008, 2008
Andrew G. Dean and Kevin M. Sullivan, Atlanta, GA, USA), the sample size was estimated to achieve a statistical
power of 80%, considering a confidence level of 95% and a standard error of 5%. The results indicated a minimum

sample size of 373 pediatric dentists.
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Selection of Participants (Inclusion and Exclusion Criteria)

The inclusion criterion was being a pediatric dentist who provided treatment for TDIs in their daily
practice. Brazilian pediatric dentists who treated TDIs during the pandemic early period were included,
regardless of their practice setting (public and/or private). Excluded from the study were dental surgeons with
other specialties, pediatric dentists who did not treat dental trauma, as well as professors who do not attend

patients in their daily routine.

Questionnaire Development

A 30-question self-administered online survey was created and sent to pediatric dentists in Brazil in
2022. It included different sections covering topics such as daily routine, children’s behavior, maltreatment,
bruxism, and specific sections for dental trauma and orthodontics. Access to these sections was restricted to
respondents who had experience in these areas or were specialists. The self-administered electronic questionnaire
was hosted on the Survey Monkey platform (Momentive Inc., San Mateo, CA, USA) to collect data about the
services provided during the pandemic. The questionnaire was previously tested with 14 dentists who were not
included in the study to estimate the time to assess completion and comprehension. The questionnaire was

applied from December 2021 to May 2022.

Administration of the Questionnaire

Brazilian pediatric dentists were contacted by e-mail, WhatsApp® and Instagram®. Initially, requests
were sent to dental councils, postgraduate centers, regional and national associations of Pediatric Dentistry, and
e-mails were sent to registered dentists. Instagram® (META Inc, Menlo Park, CA, USA) publications were made
on the profile named “pesquisacovidodonto”, some with paid sponsorship, and direct messages to professionals
with the research profile were sent requesting their participation. In addition, the questionnaire link was sent via
WhatsApp® to dentists and pediatric dentist’s groups across Brazil, seeking a greater participation of

professionals.

Variables

Sociodemographic variables: age, gender, state of practice, network (place of service - public or private),
graduation time, specialization in Pediatric Dentistry, and teledentistry as an alternative of trauma care were
considered. Questions related to TDIs included etiology and type of trauma. The occurrence of TDI during the
Covid-19 period was evaluated using the question: Did you attend patients with dental trauma? ‘yes’ or ‘no’; The
TDI consultations in relation to other types of dental care, such as elective or pain-related, were evaluated in
two periods during the pandemic “year 2020” and “2021”, with the response options: “increased”, “decreased” or
“remained the same”. The use of teledentistry for guidance, monitoring and diagnosing trauma patients was
assessed. Changes in etiology during the pandemic period were investigated with the question: “Did you notice
any changes regarding the etiology of trauma during the pandemic period?” Response options were No, it
continued to be falls’, ‘Yes, accidents increased’, ‘Yes, violence increased’” and ‘I Don't know’; The type of trauma
was also assessed with the question: What was the type of TDI you attended the most during the pandemic?
with the answer options ‘supporting tissue (subluxations, luxations, lateral luxations, intrusions, avulsions),

‘hard tissue (coronal/ radicular fractures)' or 'soft tissue (laceration, abrasion or contusion) in the lip, cheek,

tongue’.
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Regarding the pediatric dentists’ professional profile, the variables considered were network (public or

private place of care), federal state of professional activity, graduation time, age in years and sex.

Data Analysis
The collected data were exported to Microsoft Excel 3865 (Microsoft, Redmond, USA) and a database
was created, manually excluding duplicate entries. Descriptive statistics and Chi-square were performed to check

for association between variables, using Stata software version 12.0 (Stata Corp. LP, College Station, TX, USA).

B Results

A total of 874 pediatric dentists answered the questionnaire. Approximately 74.3% reported attending
dental trauma and answered the specific section. Table 1 presents the sociodemographic characteristics of
Brazilian pediatric dentists included in this study. The majority were women (88.5%) aged between 31 and 50
years (54.8%), working predominantly in the South (48.1%) and Southeast (82.1%) regions. Regarding the time
of graduation, the groups were proportional (up to 5 years at more than 25 years), whereas regarding the place

of practice, most respondents worked in private service (738.5%).

Table 1. Characteristics of Brazilian pediatric dentists who answered the questionnaire.

Variables N %

Sex

Male 43 11.5

Female 331 88.5
Age

22-30 84 22.5

31-50 205 54.8

51-59 63 16.8

60 and over 22 5.9
Region

North 15 4.0

Northeast 37 9.9

Center-west 22 5.9

Southeast 120 32.1

South 180 48.1
Graduation time

Up to 5 years 63 16.8

5-10 years 68 18.2

10-15 years 55 14.7

15-20 years 48 12.8

20-25 years 49 18.1

+25 years 91 24.3
Network

Public 29 7.7

Private 275 78.5

Public and Private 70 18.7
TDI Attendance during pandemic*

Yes 254 78.6

No 69 21.4

*Number of pediatric dentists who answered the TDI specific questions.

The pediatric dentists who reported having attended dental trauma during the pandemic (n=3823) were
21-39 years old (86.1%) (p=0.001), had 0 to 15 years of graduation (87.8%) (p<0.001), and currently attend in
private service (80.6%) (Table 2).
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Table 2. Association between characteristics of pediatric dentists with having attended dental trauma
(TDI) during the COVID-19 pandemic (2020-2021).

Attended TDIs during the Pandemic Period

Variables Yes No p-value
N (%) N (%)
Age 0.001
21-39 142 (86.1) 23 (13.9)
40-60 or + 112 (70.9) 46 (29.1)
Graduation time <0.001
0-15 years 138 (87.8) 20 (12.7)
16-25 years or + 116(70.3) 49 (29.7)
Network 0.237
Public 16 (66.7) 8(83.8)
Private 191 (80.6) 46 (19.4)
Public and Private 47 (75.8) 15 (24.2)

Regarding the impact of the pandemic on dental appointments in 2020, elective visits decreased by
70.5%, while appointments for dental trauma and pain increased by 36.4% and 49.9%, respectively, compared to
the pre-pandemic period. In 2021, elective consultations increased to 51.3% compared to the pre-pandemic
period. Consultations for dental trauma remained consistent at 52.4% and appointments for pain remained at

43.7% (Figure 1).

80
70.5

TDI Elective Pain

m Decrease o Increase ® Remain the same

Figure 1. Impact on TDIs attendances between two pandemic periods (2020 and 2021) compared to
pre-pandemic period.

The professionals included in this study reported having used teledentistry to manage remote TDI,
mainly for patient orientation (61.6%), followed by monitoring (5.3%), and a smaller proportion used it as a

diagnostic resource (2.4%) (Table 3).

Table 3. Use of teledentistry during the pandemic COVID-19 (2020-2021) in relation to
TDIs attendances

Variables Teledentistry
N %
Did Not Use 75 30.6
Yes, Orientation 151 61.6
Yes, Monitoring 13 5.3
Yes, Diagnosis 6 2.4
Total 245 100.0
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During the entire pandemic period, the main cause of dental trauma according to the perception of the
participants, continued to be falls (70.6%) and trauma due to accidents (24.9%). According to the respondents’

perception, most of the TDIs were respectively on supporting and hard tissues (43.7% and 88.8%) (Figure 2).

70.6
43.7
40.0 38.8
24.9
15.1
Falls Accidents Violence Hard Tissues Supporting Soft Tissues
Tissues
Etiology Type of TDI

Figure 2. Etiologies and types of traumatic dental injuries according to type of tissue involved
attended during pandemic COVID-19.

B Discussion

During the COVID-19 pandemic, some of Brazil's pediatric dentists continued to attend dental trauma
cases considering it an urgent care. They perceived an increase in consultations for TDI compared to the period
before the pandemic. This finding is consistant with the nature of dental trauma, which required immediate
attention and care. To adapt to the challenging circumstances, these dentists reported using other alternatives,
such as teledentistry, to provide remote follow-ups and orientations, particularly during the pandemic’s most
critical periods when face-to-face visits were limited.

From the pediatric dentists who attended trauma during the pandemic, those aged 31-50 years and
recently graduated were the most actively involved. This observation could be related to the government’s
recommendations, which urged older people or those with comorbidities to take greater health care to avoid
Covid-19 infection. Notably, this study is the first to evaluate the care of TDI among pediatric dentists in Brazil.
According to the data, not all pediatric dentists in the country attend TDI cases in children and adolescents.
This may be attributed to different factors, including the lack of adequate academic training or insufficient
emphasis on dental trauma in the dental education programs, which is important giving the high prevalence of
dental trauma, well established in the literature [117]. The prevalence of dental trauma in both primary (35%)
and permanent dentition (21%), is higher in Brazil compared to other countries [127]. University dental curricula
were not a variable included in this study, further highlighting the need for attention to this topic in dental
programs.

Despite the continued provision of dental trauma care during the pandemic, the dentists reported an
impact on treatment demand and consultations. Interestingly, there was perceived an increase in visits for TDIs,
which diverges from previous studies reporting less visits in 2020, particularly in the months marked by COVID-
19 waves and related restrictions. The observed increased in TDI visits could probably be attributed due to the
lockdown period that forced people to stay home, leading to a higher incidence of accidents and the fear of being

infected [18,147].
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The pandemic significantly affected healthcare-seeking behavior, with emergency cases becoming the
main reason for seeking dental care. Whereas infectious diseases, besides COVID-19, showed a notable decrease
in 2020, dental trauma cases slightly decreased in number but increased in proportion [[147] which is similar to
the findings of the present study. Considering the two-year duration of the pandemic, the dentists’ perception
was that the demand for TDIs attendance rose in 2020 and remained the same in 2021.

Throughout the pandemic, face-to-face consultations were not always possible. In some cases, it was
necessary to use teledentistry [15]. Teledentistry emerged as a valuable resource, particularly for patient
orientation and follow-up during all stages of dental trauma care, from initial accident response to diagnosis,
treatment and follow up. Most of these steps can be performed through digital resources, which agrees with the
findings of a study from the UK that supports the effectiveness of teledentistry in closely monitoring TDI,
ensuring proper splinting and soft tissue healing while reducing unnecessary visits and minimizing the risk of
COVID- 19 infection for patients and caregivers [16].

However, the use of teledentistry for diagnosis has limitations, such as the two-dimensional
representation of the lesions and the inability to perform physical examinations [17,187. Confidence in the
diagnosis was a highlighted concern [197, and only a small percentage of respondents reported using
teledentistry as a diagnostic method. Clinical photographs can improve the quality of assessment, although in
the absence of an examination, specific information should be provided to manage the condition if it deteriorates.
Multiple forms of telecommunication can promptly facilitate this communication [207].

In Brazil, since 1964, the practice of long-distance consultation, diagnosis, prescription and treatment
planning has been expressly forbidden. However, telemonitoring, which is the distance tracking of patients who
are already in treatment and any actions taken should be expressed in the medical record; and tele-orientation,
with the only and exclusive purpose of identitying the best time to perform a face-to-face assistance, are permitted
[217. These legal restrictions could have influenced the use of teledentistry.

A study, conducted in Wuhan, showed that the most prevalent TDI in a hospital involved supporting
tissues (51.8%), followed by hard (28.6%), and soft tissues (17.8%). This finding aligns with the perception of
pediatric dentists in Brazil, who reported attending mainly to supporting tissue injuries (43.7%), including
dislocations and avulsions, followed by hard tissues, including coronal and root fractures (38.8%). Soft tissue
injuries, including laceration, abrasion or contusion in the lips, cheek, and tongue (15.1%) were the least common.
Another study showed that type of TDI was related to the age of patients, which was not a variable investigated
in this study [137].

The main cause of TDI during the pandemic period continued to be falls, as it was found in other studies
[22,237. Although it is expected that the causes are related to the patients’” age, with a higher risk of falls in the
0-6 age group and a greater association with sports accidents at 7-12 years. Interestingly, no sports injuries were
reported during 2020, which can be attributed to children being lockdown, leading to reduced outdoor activities
and limited opportunities for accidents. Yet, another factor was reported, violence, but less frequently [137.

One strength of this study is its broad sample from various Brazilian states, yielding many responses.
It is the first to examine pediatric dental care during the pandemic in Brazil, revealing challenges and adaptations
in trauma care. The focus on teledentistry as a key tool for remote care is another advantage, showing how
technology can be integrated into dental practice during crises. Collecting data from frontline professionals
during the pandemic gives practical and realistic insights into needed changes. However, responses based on

dentists' perceptions may introduce bias.
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B Conclusion

Most pediatric dentists in Brazil continued to attend traumatic dental injuries during the pandemic,
emphasizing the urgency of such care. Given the high prevalence of traumatic dental injuries in both dentitions,
it is crucial for dental education programs to address this topic adequately. Enhancing academic training on
dental trauma management can help improve the overall provision of care and contribute to better outcomes for
patients. Teledentistry was used during the pandemic, especially when face-to-face services were interrupted,
enabling remote guidance and monitoring patients. Teledentistry showed great potential for remote diagnosis,
and it is an important resource in the orientation and follow-up of traumatic dental injuries, the dental community
can expand access to care and ensure the provision of urgent dental service in challenging circumstances, not
only in situations such as the recent outbreak. Thus, further research can contribute to the establishment of

appropriate protocols or guidelines to be implemented more safely.
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