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Abstract
Background The COVID-19 pandemic significantly impacted dental services, resulting in reduced staff availability, 
limited appointments, and some dental clinics even being forced to close their doors. Despite these challenges, the 
need for dental consultants remained present, particularly in emergency situations. One area of orthodontics that 
had seen a surge in demand during the pandemic is Teleorthodontics. With the help of Teleorthodontics, orthodontic 
consultations, assessments, and even treatment monitoring could be conducted remotely, making it a safe and 
convenient option for patients during those challenging times.

Aim This survey aimed to evaluate the acceptance of patients and their orthodontists on the use of different modes 
of communication through Teleorthodontics during the COVID-19 pandemic and their willingness to continue using 
this in the future.

Methods An online survey instrument in Qualtrics was distributed to orthodontic patients at the University of Illinois, 
Chicago. The survey was available on a rolling basis for up to 6 months. A total number of 364 partients voluntarily 
participated in the survey. The Faculty and Residents were also asked to participate in a survey through recruitment 
via their UIC email addresses.

Results According to our survey, both patients and providers showed acceptance of Teleorthodontics and have 
used it in different forms during orthodontic treatment. The application is easy-to-use, convenient, and not at all 
time-consuming. Overall satisfaction with using this application was recorded at 92%, with 66% of patients stating 
that it saved them time by eliminating the need to travel to the orthodontic clinic. 30% of providers found that the 
interaction with patients using Teleorthodontics was a positive experience and would recommend it in future.

Conclusion Teleorthodontics has shown great potential, particularly in follow-up cases, and holds promise as a 
valuable tool for online remote dental consultations in the future.
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Background
The COVID pandemic forced the world to adapt to a new 
way of life where social distancing and staying at home 
became the norm.

Due to the high virulence and transmissibility of this 
virus, regular activities were halted. The risk of infection 
was particularly high for dental professionals who work 
closely with patients, as transmission through droplets of 
saliva while coughing, sneezing, or even talking was pos-
sible. The use of handpiece drilling instruments, which 
emit tiny aerosol particles, also posed a significant risk 
[1]. Droplets containing infectious particles can stay sus-
pended in the air for a while before settling on surfaces, 
potentially creating an infectious environment [2]. Unfor-
tunately, these droplets can also infect other surfaces, 
making them another means of transmission. Due to this 
risk, many dental care facilities had closed completely to 
suspend all dental procedures and prevent the spread of 
infection. This, combined with limited access to general 
hospitals, made it challenging for many people to access 
the care they needed. Approximately 20% of the Ameri-
can population lives in rural areas, making it even harder 
for them to access dental services during the pandemic. 
Clinical examination has traditionally been the standard 
method for diagnosing dental problems and recommend-
ing treatment. However, due to the pandemic, dental 
care providers had to adapt to new protocols in order to 
continue providing essential services. In order to provide 
uninterrupted dental care services to patients, it became 
necessary to explore other modes of communication. 
The latest advancements in digital technology made this 
possible, leading to the development of Teledentistry. 
This growing field uses technology to deliver dental care 
to patients in remote locations and across geographic 
regions, and has significantly transformed dental prac-
tice. In the event of another pandemic or for other con-
tainment reasons, Teledentistry will also be of interest in 
this uncertain world. The term “Teledentistry” was first 
used by Cook in 1997, which he defined as “the practice 
of using video-conferencing technologies to diagnose and 
provide advice about treatment over a distance” [3].

Teledentistry offers various modes that provide 
patients with quick, easy, and convenient ways to con-
sult with dental professionals. Using clinical photographs 
and radiographic images shared by patients from remote 
areas, diagnosis and treatment planning can be easily 
conducted. Moreover, electronic prescriptions for pain 
or infections, as well as follow-up or review of certain 
cases, can all be swiftly and conveniently done through 
Teledentistry.

According to recent studies, teledentistry has been 
proven to enhance oral hygiene and improve patient 
compliance, leading to better treatment outcomes [4].

One major advantage of Teledentistry is that it can 
help to minimize the spread of infections, which is typi-
cally a major concern in traditional dental offices. The 
urgent need for patients to contact dental consultants 
during certain dental emergencies resulted in an increase 
of emails and texts to their concerned dentists. This led 
to a wider use and adoption of Teledentistry, which was 
initially more prevalent in emergency cases, but even-
tually replaced traditional in-person consultations. It 
was particularly useful for patients who lived in remote 
areas. Different fields of dentistry adopted this mode of 
communication with patients during this time including 
Orthodontics, thus leading to the birth of Teleorthodon-
tics. Teleorthodontics is an innovative approach to 
orthodontic care that utilizes digital and communica-
tion technologies to provide remote consultations, diag-
nosis, and monitoring of patients’ treatment progress. 
With the help of Teleorthodontics, patients can consult 
with their orthodontist from the comfort of their own 
homes, without the need for in-person visits. This tech-
nology also allows for real-time communication between 
patients and orthodontists, enabling them to address any 
concerns or changes in treatment plans promptly. Addi-
tionally, Teleorthodontics has proven to be a convenient 
solution for patients who may have mobility issues or live 
in remote areas without access to specialized care.

This is a survey-based study aimed to conduct a 
descriptive and exploratory analysis of the facilitators 
and barriers to providing orthodontic care across differ-
ent modes of virtual communication platforms over an 
extended period of no onsite visits during the COVID-19 
pandemic by way of,

1. Evaluation of patient feedback and satisfaction.
2. Evaluation of the Provider’s /orthodontist’s feedback.

This study seeks to focus on the following platforms: 
phone-voice only, exchange of text only, exchange of 
text and multimedia, live video and sound, and Dental 
Monitoring TM (DM), which can be used to send text 
messages and video consultations through the specific 
application. The asynchronous platforms include the 
exchange of information through SMS text and email. 
Through these platforms, patients can ask questions, take 
pictures of their teeth and send them to their provider 
at any point in time. Live video conferencing and voice-
only phone interactions will be regarded as synchronous 
forms of telecommunications.

Methods
A voluntary and anonymous cross-sectional survey of 
patients (responders) and orthodontists (providers) was 
conducted using the user-friendly survey software UIC 
Qualtrics.

An online survey instrument in Qualtrics format was 
distributed via fliers with HTML and QR code links 



Page 3 of 9Homsi et al. BMC Oral Health          (2023) 23:490 

posted at the University of Illinois Chicago, College of 
Dentistry (UIC COD) Department of Orthodontics 
clinic. The survey was available on a rolling basis for up 
to 6 months with the consent form when logging in. After 
signing consent forms, survey participants were asked to 
answer questions regarding demographics, their asso-
ciation with the UIC COD Department of Orthodontics, 
and usage and preferences regarding Teleorthodontic 
communication. After completing the survey, subjects 
received compensation in the form of $5 cash.

The faculty and residents were recruited to participate 
in a survey via their official email addresses.

The initial questions encountered helped further deter-
mine eligibility. Patients who responded to questions 
demonstrating a lack of eligibility were redirected to the 
end of the survey and did not have the opportunity to 
progress further through the survey instrument.

Participants were recruited according to the following -
Inclusion criteria
Patient participants:

Must be a patient (or parent/guardian of a patient) of 
the UIC COD Department of Orthodontics., Must be 
over 18 years of age.

Provider participants: Must be a UIC COD Depart-
ment of Orthodontics resident or faculty member.

Exclusion criteria
Unable to read and understand English or Spanish.

Has already participated in this survey research study.

The following Figures show the QR codes which lead 
to the Questionnaires distributed to the patients (Fig. 1.) 
and Providers/orthodontists (Fig. 2.)

Electronic Qualtrics Survey Instrument
The survey instrument was available in both English and 
Spanish for patients and a separate survey in English for 
providers.Missing or incomplete information was used to 
the degree possible in the data analysis. The survey was 
made available in December 2021.

A Descriptive Analysis using the distribution of fre-
quencies (%), was done based on the survey responses of 
the patients and providers. The data was analyzed using 
IBM SPSS Statistics for Windows, version 28.0.

Results
The Teleorthodontic application was introduced during 
the period from December 2021 to May 2022 during the 
COVID-19 outbreak.

Study participants’ characteristics
Three hundred and sixty-four patients with the age group 
range from around 18–65 years of age participated volun-
tarily in the survey. 57.7% of the patient participants were 
a parent or legal guardian of a patient being treated at the 
orthodontic clinic, while 41.4% were actual orthodontic 
patients treated on a regular basis. (Shown in Table 1.)

The participants in the age range of 40–59 years old 
accounted for almost 41% of all participants. Other 
patient participants were around 18–29 years of age 
(29.7%) and 30–39 years (26.2%) and 3.17% of them 
were over 60 years of age. More females (74.3%) were 

Fig. 2 QR code for questionnaire distributed to providers

 

Fig. 1 QR code for questionnaire distributed to patients
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accounted in the group of subjects when compared to 
males which were 25.07% in number and 2 others did not 
wish to disclose their gender.

When looking at the level of education, High school 
accounted for around 50% out of all the participants, fol-
lowed by around 18% who had a Bachelor’s degree and 
14% who had an associate degree (Table 2.)

Almost 59% of the patients took 40  min or less while 
28% took more than 40  min to an hour to get to orth-
odontic in-person appointments at UIC COD orthodon-
tic clinic. On the other hand, around 10% took 60–89 min 
to travel.

Around 46% agreed that they had used the 
Teleorthodontic application more than once which may 
be due to the fact that more than 90% of the patients 
found it easy and simple to use this Teleorthodontics 
application.

The majority of patients (50%) used this application 
for evaluation of treatment progress, retainer checks, 
and treatment consultation while 20% of the partici-
pants used this application for new patient consulta-
tion. Only 5% were emergencies, 3% were COVID-19 
related and the rest of the reasons varied from broken 
brackets, and loose wires to cancellations or any changes 

in appointments which was around 9.3%. (Shown in 
Table 3.)

The resultant outcome (Graph 1) by using the 
Teleorthodontics application was scheduling an in-per-
son appointment (41.4%), 27.4% was continued treatment 
monitoring and 25.3% was reassurance and self-manage-
ment. Only 2.7% was for prescribed medication.

Most patients preferred using SMS text messaging 
which was around 47.17% followed by 34.35% who used 
Phone (voice only) and 10.87% who used email and 
3.7% of them used other modes like Video conference, 
Zoom, Webex, etc. DM was used only by 1.3% Around 
1.74% of them sent pictures or did not use any mode of 
communication.

When asked if the Teleorthodontic application helps 
them feel more personally connected to their orthodon-
tic providers, 54.14% of the patient participants strongly 
agreed, 33.44% agreed, 6.69% somewhat agreed and 
5.10% were neutral – neither agreed nor disagreed.

Graph 2. shows that the vast majority of patients (95%) 
agreed when asked if they would recommend their orth-
odontic providers to family and friends, (63% strongly 
agreed, 29% agreed and 3% somewhat agreed) which was 
probably because of the fact that 95% of them agreed that 
they understood the orthodontic provider’s responses 
clearly through Teleorthodontics (54% strongly agreed, 
38% agreed and 3% somewhat agreed as shown in 
Table 4.)

94% of them agreed that they found the Teleorthodon-
tic application simple and easy (Graph 3.) to use and 
understand and also found the interaction with the appli-
cation pleasant.

93% of the patients agreed that they could become pro-
ductive quickly using this application and around 92% 
agreed that they liked using this application.

94% agreed that they found the application simple and 
easy to understand and 92% of them agreed that they 
could express themselves effectively through this applica-
tion too.

When asked whether the interaction was the same as 
in-person visits, around 79% of them agreed and the rest 
around 11% of them disagreed while 7% neither agreed 
nor disagreed. (Table 5.)

The agreement in involvement in orthodontic care and 
treatment in using the Teleorthodontic application was 
around 86%.

Around 66% of them said that this tele application 
saved them time in traveling to the orthodontic clinic, 
32.4% strongly agreed and only around 8% disagreed with 
this.

Graph 4. Shows that 92% of the patients agreed that 
they would use the application again and overall satis-
faction with the experience was also 92% which shows 
that the Teleorthodontic application can be used 

Table 1 Age of Patients
Age of the patient Frequency %
18–29 29.7%

30–39 26.2%

40–59 40.9%

60+ 3.2%

Table 2 Patients’ level of education
Level of Education Frequency%
Elementary 8.7%

High school 50.1%
Associate’s degree 14.6%

Bachelor’s degree 18.2%

Masters or doctorate 8.4%

Table 3 Reasons for using this Teleorthodontic application by 
patients
For what reason did you use this Teleorthodontic 
application?

Frequen-
cy%

New patient consultation 20%

Follow up regarding orthodontic treatment 50%

Emergency 5%

COVID-19 related issues 3%

Other 5%

Emergency + Other 0.3%

COVID + Other 0.6%

New patient consult + Other 0.6%

New patient consult + COVID-19 related + Other 0.3%

New patient consult + Emergency 0.3%
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regularly as an adjunct to normal orthodontic, in-person 
appointments.

As for the providers, around 28% were orthodontic res-
idents, while almost 39% were orthodontic faculty mem-
bers (Table 6), 22% were below the age of 29 years, while 

others were 30–39 years (16.7%), 40–59 (16.7%), and 60+ 
(8.3%). Contrary to the patients, here males were more in 
number (36%) when compared to females (27%).

33% agreed that they felt more personally connected to 
their patients and around 16% strongly agreed (Table 7). 

Graph 2 Recommendation of the application to family and friends

 

Graph 1 Resultant outcome from patients using the Teleorthodontic application
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19% agreed that the interaction with their patients 
through the use of the application was the same as in-
person visits and around 11% strongly agreed.

Similar to the patients, the orthodontists (around 22%) 
also agreed that the application saved them time travel-
ing and 19% strongly agreed. Most of the faculty and resi-
dents (41%) said they took 40 min or less, while almost 
14% took between 40  min and an hour. The rest (5.6%) 
took 90  min or more to travel to the UIC College of 
Dentistry.

It was interesting to note that 25% of them preferred 
using the video conferencing application when compared 
to 22% who preferred SMS texting on the phone.

Table 4 Understanding the orthodontists’s response through 
the Teleorthodontic application
I could understand my orthodontic provider’s responses 
clearly through this Teleorthodontic application.

Fre-
quen-
cy%

Strongly agree 54.8%

Agree 38.1%

Somewhat agree 3.2%

Neither agree nor disagree 2.2%

Somewhat disagree 1.0%

Strongly Disagree 0.6%

Table 5 Showing the percentage of agreement/disagreement if 
the application was the same as in-person visits
I think my interaction with my orthodontic provider 
through this
tele orthodontic application is the same as in-person 
visits.

Fre-
quen-
cy%

Strongly agree 29.5%

Agree 30.8%

Somewhat agree 20.1%

Neither agree nor disagree 7.1%

Somewhat disagree 4.5%

Disagree 5.5%

Strongly disagree 2.3%Table 6 The percentage of Orthodontists/Providers that used 
Teleorthodontics
Orthodontist / Provider Percentage
Faculty member 27.8%

Orthodontic Resident 38.9%

Table 7 Percentage of feeling personally connected to the 
patient through this application

Fre-
quen-
cy %

Strongly Agree 16.7%

Agree 33.3%

Neither agree or Disagree 2.8%

Disagree 5.6%

Graph 4 Overall satisfaction of the patient with the different forms of Teleorthodontic applications

 

Graph 3 Ease of use of the application by patients
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66% of them had high-speed internet available at home 
and 47% of them used Teleorthodontics more than once 
and 36% agreed that they had a pleasant interaction with 
the orthodontic application. 22% strongly agreed that it 
was simple to use and 19% agreed. While 30% agreed it 
was easy to communicate with the patient with the help 
of this application 22% strongly agreed.

Almost 28% of them agreed that they felt comfortable 
using this Teleorthodontic application to interact with 
their orthodontic patients while 19% strongly agreed.

Also, 30% of them agreed that they would use this 
application again and 33% agreed that they would recom-
mend this to friends and family and 13% strongly agreed 
too.

When asked if it would be beneficial to incorporate 
training on Teleorthodontic application services in the 
curriculum, 25% of the orthodontists agreed, while 13% 
strongly agreed.

When looking at overall satisfaction, 30% agreed 
that they were satisfied with this application while 16% 
strongly agreed.

On the whole, it is good to note that the Teleorthodon-
tic application was extremely useful to many patients 
and was a simple and easy method of communication to 
receive good quality orthodontic care, especially during 
the peak of the COVID-19 outbreak.

Discussion
The outbreak of COVID-19 has presented numerous 
challenges for oral healthcare. Dental care profession-
als often work in close proximity to patients, making 
infection control a top priority. Preventing the spread of 
infection, particularly through aerosols, is crucial to safe-
guarding the health of both patients and dental care pro-
fessionals. As a result, many healthcare providers have 
implemented new protocols and safety measures, such as 
increased use of personal protective equipment, modifi-
cations to ventilation systems, and virtual consultations, 
to reduce the risk of transmission [5, 6].

Due to limited access to dental clinics and hospitals 
during the lockdown period, life became particularly dif-
ficult for people living in rural areas who relied on city 
hospitals and clinics for healthcare services. This issue 
was especially challenging in emergency situations [7].

Teledentistry is a wonderful tool that has helped many 
patients receive simple and effective dental consulta-
tions and treatment advice in certain cases [8]. One of 
the most common uses of teledentistry is to receive elec-
tronic prescriptions for infections, inflammation, or pain, 
and schedule follow-up appointments [9].

Teleorthodontics has revolutionized the way orth-
odontic care is provided to patients. By offering safe and 
convenient treatment options, patients no longer have to 
visit a dental office and risk exposure to COVID-19. With 

it, patients can save time by not needing to take time off 
work or school to visit an orthodontist, and orthodontists 
can treat more patients in a shorter amount of time. We 
implemented Teleorthodontics to test the quality of care 
we could provide. Based on the feedback received from 
patients and parents/guardians of patients through ques-
tionnaires, we were able to gain insight into the effective-
ness of the application for dental care.

It is important to note here that this application was 
used as just an adjunct or addition and not a replacement 
for regular in-person dental appointments. This was 
introduced mainly during the COVID-19 outbreak when 
all clinics were closed due to lockdown [10].

After reviewing the survey results, it appears that 
people were quite receptive to Teleorthodontics. 
Respondents found the tool to be user-friendly and 
straightforward, leading to high levels of satisfaction. 
Many participants indicated that they would be willing to 
continue using the technology in the future. Additionally, 
most individuals reported that they found the experience 
to be comfortable and enjoyable, despite the lack of in-
person appointments. While the personal touch of in-
person consults was missed, many patients still found the 
remote consultations to be informative and satisfactory. 
Many patients reported that their problems and concerns 
were addressed through virtual appointments, eliminat-
ing the need for in-person visits. Traveling to appoint-
ments can be a hassle, as it often involves long drives 
and waiting times at the clinic that can be exhausting. 
Additionally, the time and money spent on travel can be 
a burden for many. Whereas Teleorthodontics is incred-
ibly easy, precise and convenient that many participants 
have reported they would even recommend this type 
of dental care to their loved ones. Not only does it save 
time, it also reduces fuel consumption, making it an eco-
friendly option that helps reduce the number of harmful 
gas emissions in the atmosphere.

Teledentistry has been widely accepted by patients 
and has shown promising results in various studies. For 
instance, Ruiz-Lopez del Prado et al. conducted a study 
using questionnaires to evaluate the state of oral health 
in preoperative anesthetic evaluations, and found that 
patients responded positively to the use of teledentistry. 
This suggests that teledentistry could be a valuable tool in 
oral healthcare delivery [11].

Uribe et al used a questionnaire to evaluate patients’, 
parents’, and orthodontists’ perspectives on orthodontic 
treatment duration and techniques on the rate of tooth 
movement [12].

Our study builds upon the work of Dalessandri et al. 
who examined the acceptance and efficacy of Dental 
Monitoring among patients and orthodontists. While 
their study used questionnaires to assess attitudes 
towards the tool, we went a step further by incorporating 
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additional modes of communication alongside direct 
messaging. Overall, like Dalessandri et al. we found 
a positive outcome in terms of patients’ and dentists’ 
acceptance. Saccomanno et al. recently published a 
review of 8 articles between March 2020 to March 2021 
vs. December 2019 to November 2021 showing mixed 
reviews on teledentistry [13] Caprioglio et al. treated 
orthodontic emergencies via Teleorthodontics (email, 
phone call, Skype, or Zoom), by gathering information 
initially about the patient’s health status and then guided 
the patients to resolve their emergencies [14].

Arqub et al., found that phone call or message was pre-
ferred by 73% of patients, avoiding visits in person during 
the pandemic which was very similar to our study where 
47% of them were comfortable and preferred using SMS 
text messaging when compared to coming to the clinic 
[15].

In the study conducted by Cotrin et al., questionnaires 
were used, which were completed by orthodontists from 
four different Brazilian universities. The study looked 
into the most common orthodontic emergencies and the 
tool that was most often required by the orthodontist via 
Teleorthodontics, in this case, which was a WhatsApp/
telephone call [16].

Another study conducted by Saccomanno S. et al. in 
2020 in Italy showed the advantage of Teleorthodontics 
which has become increasingly popular, especially during 
the pandemic lockdown, as it allows for more efficient 
troubleshooting and follow-up of cases [17]. The various 
modes of Teleorthodontics, such as video-calls, text mes-
saging, and photo sharing, have proven to be effective 
in providing orthodontic care remotely. A recent survey 
study evaluated the impact of COVID-19 on orthodon-
tic practice management and found that approximately 
52% of orthodontic providers offered teledentistry in 
their practice after the pandemic. This suggests that 
Teleorthodontics is a promising solution and is likely 
here to stay [18–21].

From our study, it is clear that Teleorthodontics is 
highly beneficial not only during crises like the COVID-
19 pandemic, but also for everyday use such as follow-
up appointments, tracking oral hygiene, and addressing 
minor concerns. While Teleorthodontics does come with 
certain limitations, such as technical difficulties and the 
inability to conduct physical examinations, there are also 
numerous advantages, such as the convenience of avoid-
ing travel time and minimizing the risk of infection trans-
mission by reducing the time spent waiting in a clinic 
[22–29].

Communicating with the orthodontist and resolving 
issues from anywhere and at any time is a game-changer 
for patients [30, 31].  Whether it’s during the period of 
a lockdown or a regular follow-up visit, Teleorthodon-
tics provides a sense of relief. Teleorthodontics is not 

a replacement for regular in-office visits, but it is an 
excellent complement to traditional orthodontic care. It 
improves dental care accessibility and is more cost-effec-
tive. A limitation of the study is that the sample is drawn 
from one institution. Consequently, the results may not 
be generalizable. The study findings should be inter-
preted keeping this limitation in perspective.

Conclusion
Teleorthodontics has benefited both patients and 
orthodontists. It offers several advantages, including a 
reduced risk of infection transmission. In traditional den-
tal clinics, infection control is always a concern. With 
Teleorthodontics, the risk is significantly lower, making 
it a safe and convenient option for patients. Based on 
our survey results, we highly recommend incorporating 
Teleorthodontics into regular department services, par-
ticularly for follow-up or recall appointments since it is 
an excellent way to enhance patient care and improve 
access to dental services.

Acknowledgements
KH & MHE. American Association of Orthodontists Foundation.
The funder had no role in study design, data collection, analysis, and the 
decision to publish or prepare the manuscript.

Author contributions
KH. Investigation, Data Curation, funding acquisition, and Writing manuscript. 
V.R. Writing manuscript D.C, L.C Investigation, Data collection. G.V. Performed 
statistical analysis. B.K, PA, V.A, MO, Review & Editing. M.H.E. Conceptualization, 
Methodology, funding acquisition, Investigation, Project administration, Data 
Interpretation, Supervision, and Writing manuscript. All authors read and 
approved the manuscript.

Funding
This study was funded by the American Association of Orthodontists 
Foundation.

Data Availability
The datasets used and/or analyzed during the current study are available from 
the corresponding author upon reasonable request and are included in this 
published article.

Declarations

Ethics approval and consent to participate
The study was approved by the Office of Human Subjects Protection and 
Institutional Review Board (Protocol #2020 − 1352) of the University of Illinois, 
Chicago. All participants joined the study voluntarily and anonymously and 
informed consent was given when they logged in. All methods were carried 
out in accordance with relevant guidelines and regulations. The questions 
have been evaluated for validation and reliability by MHE. If patients or 
providers had any questions about the study, they were advised to contact 
the Principal Investigator or the Associate Faculty advisor. If there were any 
questions concerning their rights as a research subject, including questions, 
concerns, complaints, or to offer input, they were asked to call the Office for 
the Protection of Research Subjects (OPRS).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.



Page 9 of 9Homsi et al. BMC Oral Health          (2023) 23:490 

Received: 22 February 2023 / Accepted: 7 July 2023

References
1. Harrel SK, Molinari J. Aerosols and splatter in dentistry: a brief review of 

the literature and infection control implications. J Am Dent Assoc. 2004 
Apr;135(4):429–37. https://doi.org/10.14219/jada.archive.2004.0207. PMID: 
15127864; PMCID: PMC7093851.

2. Peng X, Xu X, Li Y, Cheng L, Zhou X, Ren B. Transmission routes of 2019-nCoV 
and controls in dental practice. Int J Oral Sci. 2020;12(1):9.

3. Fricton J, Chen H. Using teledentistry to improve access todental care for the 
underserved. Dental Clin N Am. 2009;53(3):537–48.

4. Dalessandri D, Sangalli L, Tonni I, Laffranchi L, Bonetti S, Visconti L, Signoroni 
A, Paganelli C. Attitude towards Telemonitoring in Orthodontists and Orth-
odontic Patients. Dent J. 2021;9:47.

5. Coronavirus Disease. 2019 (COVID-19) | CDC. Accessed November 2, 2020.
6. Zhang J, Litvinova M, Wang W, et al. Evolving epidemiology and transmis-

sion dynamics of coronavirus disease 2019 outside Hubei province, China: 
a descriptive and modelling study. Lancet Infect Dis. 2020;20(7):793–802. 
https://doi.org/10.1016/S1473-3099(20)30230-9.

7. Rothe C, Schunk M, Sothmann P, et al. Transmission of 2019-nCoV infection 
from an asymptomatic contact in Germany. N Engl J Med. 2020;382(10):970–
1. https://doi.org/10.1056/nejmc2001468.

8. Chen J-W, Hobdell MH, Dunn K, Johnson KA, Zhang J. Teledentistry and its 
use indental education. J Am Dent Assoc. 2003;134(3):342–6. https://doi.
org/10.14219/jada.archive.2003.0164.

9. Venugopal A, Bowman SJ, Marya A, Subramanian AK, Vaid NR, Ludwig B. The 
world wide web of orthodontics- A comprehensive narrative on teleden-
tistry pertaining to the orthodontics of the 21st century. J Orthodont Sci. 
2022;11:1.

10. Maspero C, Abate A, Cavagnetto D, El Morsi M, Fama A, Farronato M. Available 
Technologies, Applications and benefits of teleorthodontics. A literature 
review and possible applications during the COVID-19 pandemic. J Clin Med. 
2020;9(6):1891. https://doi.org/10.3390/jcm9061891.

11. del Ruiz-Lopez G, Blaya-Novakova V, Saz-Parkinson Z, Álvarez-Montero ÓL, 
Ayala A, Muñoz-Moreno MF, Forjaz MJ. Design and validation of an oral health 
questionnaire for preoperative anaesthetic anesthetic evaluation. Braz J 
Anesthesiol. 2017;67:6–14.

12. Uribe F, Padala S, Allareddy V, Nanda R. Patients’, parents’ and orthodontists’ 
perceptions of the need for and costs of additional procedures to reduce 
treatment time. Am J Orthod Dentofac Orthop. 2014;145:65–S73.

13. Saccomanno S, Quinzi V, Albani A, D’Andrea N, Marzo G, Macchiarelli G. 
Utility of teleorthodontics in Orthodontic Emergencies during the COVID-19 
pandemic: a systematic review. Volume 10. Healthcare; 2022. p. 1108.

14. Caprioglio A, Pizzetti GB, Zecca PA, Fastuca R, Maino G, Nanda R. Man-
agement of orthodontic emergencies during 2019-NCOV. Prog Orthod. 
2020;21:10.

15. Arqub SA, Voldman R, Ahmida A, Kuo CL, Godoy LDC, Nasrawi Y, Al-Khateeb 
SN, Uribe F. Patients’ perceptions of orthodontic treatment experiences dur-
ing COVID-19: a cross-sectional study. Prog Orthod. 2021;22:17.

16. Cotrin P, Peloso RM, Pini NIP, Oliveira RC, de Oliveira RCG, Valarelli FP, Freitas 
KMS. Urgencies and emergencies in orthodontics during the coronavirus 
disease 2019 pandemic: brazilian orthodontists’ experience. Am J Orthod 
Dentofac Orthop. 2020;158:661–7.

17. Saccomanno S, Quinzi V, Sarhan S, Laganà D, Marzo G. Perspectives of 
tele-orthodontics in the COVID-19 emergency and as a future tool in daily 
practice. Eur J Pediatr Dentistry. 2020;21(2):157–62.

18. Durbin P, Viana G, Allareddy V, Kusnoto B, Ravindran S, Kadkol S, Atsawasu-
wan P. COVID–19 infection rates and mitigation strategies in orthodontic 
practices. BMC Oral Health. 2023;23:8–17.

19. Matus ACP, Nemeth KME, Inostroza TMA. Care of patients in orthodontic 
treatment during the COVID-19 pandemic (SARS-CoV-2). Algorithm presenta-
tion. Int J Odontostomat. 2020;14:489–94.

20. Maese JR, Seminara D, Shah Z, Szerszen A. What a difference a disaster makes: 
the Telehealth Revolution in the age of COVID-19 pandemic. American 
Journal of Medical Quality; 2020. p. 106286062093358.

21. Putrino A, Caputo M, Giovannoni D, Barbato E, Galluccio G. Impact of the 
SARS-Cov2 pandemic on Orthodontic Therapies: an italian experience of 
teleorthodontics. Volume 20. Pesquisa Brasileira Em Odontopediatria e Clínica 
Integrada; 2020. e0100.

22. García-Camba P, Marcianes M, Varela Morales M. Changes in orthodontics 
during the COVID-19 pandemic that have come to stay. Am J Orthod Dento-
fac Orthop. 2020;158(4):e1–e3.

23. HIPAA Privacy and Novel Coronavirus. February 2020. https://www.hhs.gov/
sites/default/files/february-2020-hipaa-and-novel-coronavirus.pdf. Accessed 
November 5, 2020.

24. Telehealth Services Expansion Billing Instructions. Provider Notice Issued 
03/20/2020.https://www.illinois.gov/hfs/MedicalProviders/notices/Pages/
prn200330d.aspx. Published March 20, 2020. Accessed November 6, 2020.

25. Dahl AJ, Peltier JW, Milne GR. Development of a value co-creation wellness 
model: the role of physicians and digital information seeking on health 
behaviors and health outcomes. J Consum Aff. 2018;52(3):562–94.

26. Bartlett BW, Firestone AR, Vig KWL, Beck FM, Marucha PT. The influence of 
a structured telephone call on orthodontic pain and anxiety. Am J Orthod 
Dentofac Orthop. 2005;128(4):435–41.

27. Keith DJ, Rinchuse DJ, Kennedy M, Zullo T. Effect of text message follow-
up on patient’s self-reported level of pain and anxiety. Angle Orthod. 
2013;83(4):605–10.

28. Lee S, Lee B, Lee H. Teleorthodontics: a systematic review. J Clin Med. 
2020;9(5):1550.

29. Chen J-W, Hobdell MH, Dunn K, Johnson KA, Zhang J. Teledentistry and its 
use indental education. J Am Dent Assoc. 2003;134(3):342–6.

30. Bradley M, Black P, Noble S, Thompson R, Lamey PJ. Application of teleden-
tistry inoral medicine in a community dental service, N. Ireland. Br Dent J. 
2010;209(8):399–404.

31. Lamey PJ. Application of teledentistry inoral medicine in a community dental 
service, N. Ireland. Br Dent J. 2010;209(8):399–404.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://doi.org/10.14219/jada.archive.2004.0207
https://doi.org/10.1016/S1473-3099(20)30230-9
https://doi.org/10.1056/nejmc2001468
https://doi.org/10.14219/jada.archive.2003.0164
https://doi.org/10.14219/jada.archive.2003.0164
https://doi.org/10.3390/jcm9061891
https://www.hhs.gov/sites/default/files/february-2020-hipaa-and-novel-coronavirus.pdf
https://www.hhs.gov/sites/default/files/february-2020-hipaa-and-novel-coronavirus.pdf
https://www.illinois.gov/hfs/MedicalProviders/notices/Pages/prn200330d.aspx
https://www.illinois.gov/hfs/MedicalProviders/notices/Pages/prn200330d.aspx

	The use of teleorthodontics during the COVID-19 pandemic and beyond – perspectives of patients and providers
	Abstract
	Background
	Methods
	Participants were recruited according to the following -
	Inclusion criteria
	Exclusion criteria


	Electronic Qualtrics Survey Instrument
	Results
	Study participants’ characteristics

	Discussion
	Conclusion
	References


