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Abstract:
Aim:
The aim of this study was to test  an experimental approach involving the remote monitoring of orthodontic patients through the use of their
smartphones.

Background:
Due to the COVID-19 emergency, dental offices were asked to stop elective treatments; suddenly orthodontic patients found themselves isolated at
home, without the possibility of monitoring by their orthodontists. The use of telemonitoring via smartphones can be a quick way to recover the
orthodontist-patient relationship, monitor and continue the treatment.

Objective:
The purpose of this study was to propose an innovative, simple and reliable approach for the remote management of orthodontic patients.

Methods:

137 patients were contacted verbally by phone and via WhatsApp®; they were asked to send a set of photographs taken with their smartphone.
They were asked to complete a questionnaire to evaluate the effectiveness of the approach. Descriptive statistics (frequency with percent) of
questionnaire results and the presence of procedural errors while taking pictures were calculated. Correlations between different questionnaire
answers were analyzed with the Chi-Square test. Variables with p < 0:05 were declared as significant.

Results:
The majority of patients considered that this approach was positive and they did not feel abandoned. Difficulties emerged from a technical point of
view, that is, in terms of photoshoot, and part of the patients expressed perplexity regarding the fact that telemonitoring can replace completely an
outpatient visit.

Conclusion:
The use of telemonitoring managed to recreate a relationship with the orthodontist, especially in emergency periods.
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1. INTRODUCTION
An  epidemic  of  Severe  Acute  Respiratory  Syndrome-

Corona Virus-2 (SARS-CoV-2) (COVID-19), a new strand of
the  coronavirus  family,  reported  in  Wuhan  (China)  in
December 2019, was declared a pandemic by the World Health
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Organization  as  of  11  March  2020  (https://www.who.int
/emergencies/diseases/novel-coronavirus-2019)  [1  -  3].  The
global pandemic of SARS-CoV-2 (COVID-19) has affected the
delivery of health care worldwide [4 - 18].

Current guidelines require prolonged self-isolation at home
to reduce the chances of virus infection [19 - 24].

ADA (American Dental Association) recommends dentists
to postpone elective procedures and treat only emergencies for
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the period. Focusing on emergency dental care permits looking
after  COVID-19  patients  and  alleviating  the  affliction  that
dental  emergencies would place on hospital  emergency units
[25].

The  reduction  in  the  dental  offices’  activities,  the
cancellation  of  the  appointments  and  the  reluctance  of  the
patients to book new consultation during this difficult period,
can lead to a slowing down of the orthodontic treatments or to
the onset of complications [26 - 42].

Each orthodontic treatment is characterized by a duration
over  time  that  normally  varies  from  1  to  3  years  [43].
Orthodontic  approaches  are  of  different  types,  based  on  the
patient's problem and on the age in which treatment is started.
Orthodontic visits are usually repeated with a frequency of 3
weeks to a month and a half [44].

Remote  therapy  monitoring  approaches  have  been
proposed  through  the  use  of  the  smartphone.

Teledentistry  is  defined  by  the  Association  of  American
Medical Colleges as “the use of telecommunication technology
to  send  data,  graphics,  audio,  and  video  images  between
participants  who  are  physically  separated  (i.e.  at  a  distance
from one another) for the purpose of clinical care” [45].

Orthodontists  are  nowadays  enthusiastic  to  incorporate
new  discoveries  and  new  technologies  into  their  practices.
Today because of the COVID-19 restrictions, there could be a
large  number  of  patients  seeking  to  undergo  orthodontic
treatment with no chairside appointments while permitting the
orthodontist to monitor their treatment progress.

Remote  monitoring  technology  would  be  especially
applicable to all  procedures in which treatment advancement
could  be  followed  with  virtual  checkups  to  complement  in-
office  visits.  The  evaluation  can  relate  to  the  initial  leveling
and  alignment,  correction  with  maxillary  expanders  or
orthopedic  devices,  monitoring  oral  hygiene  status,  and
checking  cooperation  with  elastic  wear.

Telecommunication  technology  has  been  found  to  be
especially  useful  in  orthodontics  because  minor  emergencies
such as discomfort due to a wire or ligature displacement could
usually  be  resolved  at  home  without  chairside  appointments
[6]. Another study that estimated the efficacy of a teledentistry
system  for  the  orthodontic  analysis  reported  that  “screening
and  accepting  orthodontic  referrals  based  on  clinical
photographs were equivalent to in-office visits in the clinical
decision-making  process”  [46].  Therefore,  digital  telecomm-
unication systems have been found to increase the management
of  health  care  [47  -  49]and  nowadays,  decrease  the  risk  of
contagion.

In  this  emergency  period,  there  is  often  no  time  to  re-
organize  the  management  of  orthodontic  patients  electro-
nically,  but  the  simplified  use  of  the  smartphone  could  help
guarantee  therapeutic  continuity  and  allow the  recovery  of  a
doctor/patient  relationship  essential  for  patient  collaboration

and the success of the therapy.

The aim of this study was to propose an innovative, simple
and  reliable  approach  in  the  distance-management  of
orthodontic  patients  and  to  test  it  using  an  “ad  hoc”
questionnaire.

2. MATERIALS AND METHODS

2.1. Sample

In this prospective study, participants were enrolled from
the  orthodontic  patients  of  AB  and  BO,  in  active  treatment
between February and April 2020.

All  patients  were  recruited  from  private  dental  offices
where  A.B.  and  B.O.  work  as  orthodontists.  The  choice  of
patients was dictated by the possibility for the orthodontist to
create a telephone contact. For this reason, a priori calculation
of the sample size was not performed.

The inclusion criteria were patients in active treatment or
in  the  retention  phase,  who  should  have  gone  to  the  dental
office  in  the  COVID-19  period;  possession  of  a  smartphone
with  the  WhatsApp®  app  (WhatsApp  Inc-  Facebook  Inc.,
Menlo  Park,  California,  US).

The  exclusion  criteria  were  patients  who  own  a  phone
without  a  camera;  lack  of  the  WhatsApp®  app;  COVID-19
infection or other conditions that make collaboration difficult.

After  applying  the  inclusion  and  exclusion  criteria,  the
number  of  initial  patients  was  reduced  from  287  to  a  final
sample of  159 individuals  (Fig.  1);  a)  76 mobile  orthodontic
patients (35 males and 41 females; mean age: 7.82 years); b) 73
braces  patients  (31  males  and  42  females;  mean  age:  15.75
years).  All  participants,  or  their  parents  when  applicable,
provided written informed consent for their participation in this
study, after receiving information regarding the study protocol.
The study was conducted in accordance with the Declaration of
Helsinki. The study was not submitted to the ethical committee
due to the unexpected situation of the COVID-19 emergency.

2.2. Variables Recorded

The  telemonitoring  process  was  carried  out  in  the
following  way:

-  A  first  telephone  interview  to  recreate  an  adequate
orthodontist /patient relationship. During the call, the dentists
asked if the patients had orthodontic emergencies such as, for
example, ulcerations, infections, pain due to loose orthodontic
ligatures or brackets [50].

- Patients sent six photographs via WhatsApp® application
after taking them autonomously. They had to take the photos
with the flash always activated and using fingers to move the
lips apart. The shots allowed to observe the patient's smile, the
frontal projection of the mouth in occlusion, the right and left
lateral  projections  in  occlusion,  the  maxillary  arch  and  the
mandibular arch in occlusal view (Fig. 2).
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Fig. (1). Flow-chart of patients’ recruitment.

Fig. (2). Six-photos-sample set.
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In  the  orthodontic  treatments  with  mobile  devices,  the
photos were taken with and without the device; this allowed to
observe how the device was worn and whether it  determined
changes in the mandibular posture or not (protrusion, retrusion,
correction of mandibular deviation).

In  the  orthodontic  treatments  with  extraoral  devices,  the
photos allowed to control how they were worn and the elastics'
direction.

In  the  orthodontic  treatments  with  multi  brace  systems,
photos  had  to  be  taken  with  and  without  intra-  and  inter-
maxillary  elastics.

After  receiving the  photos,  the  orthodontist  could  advise
patients  in  order  to  improve  or  eliminate  problems  such  as
wrong framing, blur, absence of light, or incomplete vision.

Patients' opinions on telemonitoring were assessed through
a questionnaire.  We conducted a literature review to identify
whether  a  previously  validated  questionnaire  already  existed
which  resulted  in  an  unsuccessful  attempt.  We  therefore
decided to build a short specific questionnaire based on expert
judgments,  on  the  relative  review  of  the  literature  and  on
interviews  with  patients  or  parents  to  evaluate  individual
problems.  Due to  the emergency context,  a  preliminary pilot
test  has  not  been  performed.  We  only  compared  it  with  a
previous  questionnaire  created  for  a  study  conducted  at  the
University of Brescia; in this study, Dalessandri et al. analyzed
the attitude of 30 orthodontists and 40 patients towards the use
of  dental  monitoring  in  their  daily  practice  [51  -  53].  We
carried  out  this  comparison  in  order  to  identify  any  possible
source  of  confusion  on  any  element  and,  subsequently,  the
questionnaire was accordingly revised. In the final version of
our questionnaire, there were two answers, “yes” or “no”, for
eight different questions and we sent it using the WhatsApp®

application (Table 1).

Table 1. Questionnaire for patients.

1 Were you aware of the possibility of remote treatment?
2 Do you judge telemonitoring positively?
3 Was the explanation of the telemonitoring system simple?
4 Was the shooting of the photographs easy?

5 In an emergency situation and inability to carry out outpatient
checks, can telemonitoring replace an outpatient check or not?

6 Were the indications provided by the orthodontist exhaustive?

7 With this therapeutic approach, did you perceive that the
orthodontist took care of you?

8 At the end of the emergency period, would you agree using
telemonitoring for future checks?

This  research  received  no  external  funding.  The  data
supporting  the  findings  of  the  article  is  available  in  the

repository  at  the  private  practices  of  A.  B.  and  B.  O,  with
reference number COVID-19.

2.3. Statistical Analysis

Descriptive  statistics  of  questionnaire  results  and  the
presence  of  procedural  errors  while  taking  pictures  were
calculated. Statistical analysis of data was performed using the
Statistical  Package  for  the  Social  Sciences,  version  24.0  for
Windows  (SPSS  Inc.,  Chicago,  Illinois,  USA).  Correlations
between different answers were analyzed with the chi-square
test (significance level: p-value <0.05).

3. RESULTS

After making the phone calls,  we received all  the photos
within  3-4  days.  The  orthodontist's  responses  and  comments
were  straightforward  and,  in  some  cases,  new  shots  were
required to improve the analysis of the oral cavity. Forty-nine
patients had to take photographs again and the orthodontist had
to request new shots to complete the visual analysis. The most
common  errors  were  lack  of  flash  (31),  blurred  photo  (19),
incomplete shot (16), modification of the mandibular posture
by the patient (40).

After receiving the photos, the questionnaire was sent to all
patients via WhatsApp®.

Patients were asked to answer the questions by sending a
message characterized by the sequence of 8 answers between
YES or NO (example: YES-NO-YES-NO-YES-NO-YES-NO).
137 patients replied, 22 did not reply to the message.

The  knowledge  of  the  possibility  of  treatment  by
telemonitoring (Question 1)  was unknown to the majority  of
patients  (89.1%),  although  98.6%  of  patients  judged  this
possibility  positively  (Question  2).

Communication,  characterized  by  a  first  telephone
approach  and  by  sending  a  message  via  WhatsApp®

subsequently, was judged by 98.6% of patients as simple and
intuitive (Question 3).

The personal ability to take pictures correctly was instead a
reason  for  separation  into  two  distinct  groups:  36.5%  of  the
patients found it difficult to take the pictures correctly, 63.5%
had no difficulties (Question 4).

When asked if telemonitoring could replace an outpatient
check in an emergency, 6.6% did not answer, 76.6% answered
in  an  affirmative  way,  while  16.8%  answered  negatively
(Question  5).

The data supporting the findings of the article are available
in the authors’ private repository, which will be available upon
request.
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Fig. (3). Patients’ feedback photos.

The indications that the orthodontist gave after viewing the
photos via WhatsApp® were considered exhaustive by 98.6%
of the patients (Question 6), and 100% of the patients believed
that the orthodontist took care of them (Question 7) (Fig. 3).

The possibility that this type of therapeutic approach can
be repeated even outside this circumstance of emergency was
agreed by 48.9%, while 45.2% did not consider it appropriate
and 5.9% did not answer (Question 8).

Table 2. Questionnaire results.

QUESTIONS NO ANSWER YES NO TOTAL

1 Were you aware of the possibility of remote treatment? 0
(0%)

15
(10.9%) 122 (89.1%) 137

2 Do you judge telemonitoring positively? 0
(0%)

135
(98.6%) 2 (1.4%) 137

(100%)

3 Was the explanation of the telemonitoring system simple? 0
(0%)

135
(98.6%) 2 (1.4%) 137

(100%)

4 Was the shooting of the photographs easy? 0
(0%)

87
(63.5%) 50 (36.5%) 137

(100%)

5 In an emergency situation and inability to carry out outpatient checks, can telemonitoring replace
an outpatient check or not?

9
(6.6%)

105
(76.6%) 23 (16.8%) 137

(100%)

6 Were the indications provided by the orthodontist exhaustive? 0
(0%)

135
(98.6%)

2
(1.4%)

137
(100%)

7 With this therapeutic approach, did you perceive that the orthodontist took care of you? 0
(0%)

137
(100%)

0
(0%)

137
(100%)

8 At the end of the emergency period, would you agree using telemonitoring for future checks? 8
(5.9%)

67
(48.9%)

62
(45.2%)

137
(100%)
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Fig. (4). Questionnaire results. Purple: NO ANSWER; Light Blue: YES; Green: NO.

Several correlations between different answers were tested
with  the  chi-square  test,  looking  for  the  presence  of  strong
statistically significant correlations. All chi-square tests were
statistically  significant,  except  for  the  relationship  between
question 6 (Were the indications provided by the orthodontist
exhaustive?)  and  question  2  (Do  you  judge  telemonitoring
positively?); in this case, all patients who rated telemonitoring
positively also found the indications given by the orthodontist
to be exhaustive (Fig. 4).

Table 3. Answers association (Chi-square statistics).

Answers Association Chi-Square p-Value
Q1 vs. Q2 212.13 <0.00001

Q2-Q3 vs. Q4 54.69 <0.00001
Q2 vs. Q5 21.11 <0.00001
Q2 vs. Q6 0 1
Q2 vs. Q8 78,97 <0.00001
Q5 vs. Q8 26.29 <0.00001

4. DISCUSSION

The inability to leave home and the need to continue the
orthodontic therapies of our patients prompted us to investigate
the potential of teledentistry.

Italy  was  the  first  European  nation  severely  affected  by
COVID-19  and  the  lockdown  period  abruptly  interrupted
normal life. The Decreto-legge 25 marzo 2020, n. 19 “Urgent
measures  to  deal  with  the  epidemiological  emergency  from
COVID-19.  (20G00035)”  declares  “  The  limitation  of  the
movement  of  people,  limitations  on  the  possibility  of  moving
away from one's own residence, domicile or residence except
for individual travel limited in time and space or motivated by
work  needs,  from  situations  of  necessity  or  urgency,  from
health reasons or from others specific reasons”; “The limita-
tion or suspension of other business activities or professional,
even when involving the exercise of public functions, as well as
self-employment,  with  the  possibility  of  excluding  public
service  needs  after  the  assumption  of  anti-contagion  safety
protocols  and,  where  it  is  not  possible  to  respect  the
predetermined  and  adequate  interpersonal  safety  distance,
increase or reduce the risk of contagion as a main containment
measure, with the adoption of adequate individual protection
tools” [12].

So, we were forced to investigate what results teledentistry
can  achieve.  There  are  not  many  studies  available  at  the
moment  regarding  this  subject  [54  -  59].  A  monitoring
technology  (DM,  Dental  Monitoring)  that  combines  mobile
phone  applications  with  artificial  intelligence  has  become
available  for  orthodontists  to  follow their  patient’s  treatment
remotely. The orthodontic monitoring software allows tracking
of tooth movement using the images of scanning videos taken
by  the  patient  using  specific  cheek  retractors  through  a
smartphone application (Android, iOS). The doctor’s interface
with  the  monitoring  software  makes  it  possible  to  monitor
treatment  progress  in  real-time  between  office  visits.  The
doctor may receive an alert if a problem is detected, such as a
broken appliance, poor hygiene, or gingival recession. In this
way, many appointments requiring simple evaluation may be
eliminated,  and  it  is  possible  that  the  use  of  this  technology
could  decrease  cost  and  chairside  time  while  improving  the
delivery of orthodontic care [60].

Moylan et al. investigated the reliability and accuracy of a
monitoring  system  in  patients  undergoing  orthodontic  treat-
ment with a rapid maxillary expander. In their pilot study, the
use and the accuracy of smartphone devices were able to give
the  possibility  of  an  accurate  monitoring  of  the  therapy  and
even  to  make  some  measurements  through  the  use  of  a
dedicated  software  [61].

According  to  a  survey  by  the  Pew  Research  Center,
nowadays the diffusion of smartphones is very vast. It shows
that  the  percentage  of  those  having  a  smartphone  in  the
eighteen  advanced  economies  surveyed  is  on  average  76%,
against 45% of those who live in an emerging country [62].

Today,  more  than  5  billion  people  have  mobile  devices,
and over half of these connections are smartphones.

In  Italy,  according  to  CENSIS,  in  2018,  the  number  of
mobile  phones  exceeded  that  of  TVs;  in  each  family,  there
were  on  average  4.6  mobile  devices.  In  particular,  in  Italian
houses, there were 43.6 million smartphones and 42.3 million
televisions [63].

The  possibility  of  a  dialogue  through  this  tool  is  now
within everyone's reach and the younger generations, who are
most  involved  in  orthodontic  treatments,  have  great  affinity

0

25

50

75

100

125

1 2 3 4 5 6 7 8

A
n

s
w

e
rs

 %

Questions



COVID-19 and Orthodontics The Open Dentistry Journal, 2021, Volume 15   93

and ability to use it.

In  developed  nations,  the  age  group  that  mostly  uses
smartphones  is  that  which  extends  between  13  years  and  25
years.

The spread of the WhatsApp®  application allows a quick
dialogue  between  smartphones.  WhatsApp®  (formally  Whats
App®  Messenger)  is  an  instant  messaging  computer  appli-
cation,  created  in  2009  and  part  of  the  Facebook  Inc.  group
since  19  February  2014.  The  application  allows  you  to  send
and receive large numbers of photographs. Users can exchange
text  messages,  images,  videos  and  audio  files,  as  well  as
location  information,  documents  and  contact  information
between  two  people  or  in  groups  [64  -  73].

With  the  therapeutic  approach  used  in  this  study,  all
patients  positively  responded  to  the  orthodontist's  invitation
and behaved in a cooperative and interesting way; all of them
were  very  happy  with  recreating  the  orthodontist-patient
relationship.

The  photos  allowed  to  monitor  the  progression  of  the
therapy from an orthodontic point of view, the eruption time of
the  deciduous  and  permanent  dentition,  the  consequences  of
the activation of the devices, the progressions determined by
the  activity  of  arches  or  by  the  effectiveness  of  the  elastic
bands.

We  also  managed  to  check  the  possible  detachments  of
brackets,  the  integrity  of  mobile  devices  and  orthodontic
masks. In all our patients wearing removable retainers, we also
checked the post-orthodontic compliance, as the study by Zotti
et al. showed previously [74].

Other  information  we  recovered  was  the  quality  of  oral
hygiene,  the  state  of  health  of  the  gingival  support,  the
presence  of  fistulas  or  lesions  of  the  oral  mucosa.

Some studies highlighted the possibility of monitoring oral
hygiene  effectively,  thanks  to  WhatsApp®;  these  studies
involved children and adolescents, who were the populations
most  involved  in  this  study,  and  the  results  confirmed  the
possibility of good remote oral hygiene monitoring [75 - 79].

All  this  can  certainly  allow  us  to  define  the  priority  of
future appointments when the general conditions will allow the
resumption of work.

Most of the patients who participated in this study were at
the  first  experience  of  remote  treatment,  in  particular,  in  the
dental  and  orthodontic  fields  (Question  1).  The  diffusion  of
telemonitoring  in  Italy  is  still  quite  scarce;  on  the  23rd  of
December  2009,  the  European  Economic  and  Social
Committee  issued  an  opinion  on  the  communication  COM
(2008) 689. In the conclusions of the document, telemedicine is
defined as a sort of “cultural revolution”, whose development
must  be  seen  in  the  context  of  a  general  evolution  of  health
policies and systems [80]. About ten years have passed since
this topic started spreading, and at the moment, the population
neither has been sufficiently informed about nor has it included
telemedicine and telemonitoring in daily lives.

Teledentistry  is  aimed  to  have  in  the  future  a  strategic
importance,  also  thanks  to  the  possible  interaction  and
integration with other digital improvements, such as Computer-

Aided  Design/Computer-Aided  Manufacturing  (CAD/CAM)
systems  and  Cone  Beam  Computed  Tomography  (CBCT);
these digital technologies combined together allow to create a
“virtual patient”, to manufacture fully customized appliances,
and  to  real-time  monitor  treatment  effects.  Additionally,  the
patients’  feedback for  these systems is  generally positive,  so
CAD  CAM  and  CBCT  technologies  could  be  easily  linked
with telemedicine, thus reducing the number of in-office visits
[81 - 87].

However, patients appreciated telemonitoring, especially in
relation  to  the  opportunities  that  this  therapeutic  approach
allows  continuity  of  therapeutic  assistance,  recreation  of  the
orthodontist-patient  relationship,  possibility  of  asking  ques-
tions,  eliminating  doubts,  possibility  of  receiving  from  the
orthodontist  therapeutic  indications  useful  for  continuing the
therapeutic  treatment  (Question  2).  Therefore,  although  not
aware of this therapeutic system, it  is interesting to note that
the  lack  of  knowledge  is  not  associated  with  the  lack  of
appreciation  of  the  topic,  but  it  is  exactly  the  opposite
(Question  1  vs.  2).

The ability to send explanatory photos, write messages and
speak  directly  through  the  WhatsApp®  application  made
orthodontist  /  patient  communication  simple,  effective  and
unambiguous  (Question  3).

Although  telemonitoring  was  appreciated  and  the
explanation  was  simple,  the  execution  was  not  automatic
(Questions 2/3 vs. 4). Some difficulties emerged instead in the
management  of  the  smartphone  like  a  camera  (Question  4);
most of the parents or relatives of the patients have never taken
photographs of the oral cavity and none of them has ever been
instructed  by  the  orthodontist  or  has  undergone  a  learning
training  that  would  allow  them  to  take  documentation
photographs  in  such  a  specialized  area.  This  type  of
photographic set certainly puts those in difficulty who, in this
period of  isolation,  found themselves alone at  home.  In fact,
some patients had to take a greater number of photos using the
reflection  of  the  home  mirror  to  complete  the  photographic
investigation.

Considering  telemonitoring  an  approach  capable  of
replacing an outpatient visit, it revealed a not low percentage of
patients who considered it impossible (16.8%); outpatient visits
were  considered  certainly  more  accurate,  allowing  the
orthodontist  to  investigate  the  oral  cavity  in  a  better  way.  In
fact,  patients  perceived  a  higher  therapeutic  quality  in  direct
visits. (Question 5) However, assuming that this was done in an
emergency setting, so the compromise was acceptable for most
patients (Question 2 vs 5).

In  Question  8,  however,  when  we  assumed  that
telemonitoring  could  become  part  of  the  orthodontic  routine
outside  an  emergency  period,  the  number  of  people  who
considered  this  approach  not  as  appropriate  as  normal  visits
increased to 45.2% (Question 5 vs.  8); just over half of them
preferred  to  integrate  telemonitoring  into  the  orthodontic
routine,  many  still  feared  that  the  quality  of  therapy  might
deteriorate  if  the number of  visits  and the direct  relationship
with the orthodontist were reduced (Question 2 vs. 8).

In  our  opinion,  remote  monitoring  should  be  introduced
into  clinical  practice  by  alternating  outpatient  visits  with
remote  controls  in  order  to  improve  therapeutic  quality  by
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reducing  appointments  in  the  office,  promoting  home  dental
practice  movements  in  cases  where,  for  example,  only
checking the progress of the dental exchange or the quality of
the patient's general hygiene is required.

Finally,  the  possibility  of  obtaining  indications  from  the
orthodontist  (moving  the  insertion  points  of  the  elastics,
activating the mobile devices, etc.) was highly appreciated by
the  patients  (Question  6),  who  did  not  feel  abandoned
(Question 7). In fact, the potential to have a telephone contact
or  to  send  WhatsApp®  messages  allowed  us  to  provide  the
patient  with  useful  information  to  deal  with  any  orthodontic
problems as indicated by Caprioglio et al. in their recent article
[88].

In our opinion, perhaps these were the factors that allowed
patients to evaluate telemonitoring so positively (Question 6 vs.
2: chi-square statistics: 0 p-value = 1).

The critical aspects of this study are many: the orthodontist
was not aware of the tools (the smartphone) that the patients
had and the quality of the images was different depending on
the smartphone used. The previous absence of training led to
the onset of many errors and the request by the orthodontist for
frequent reshooting. On the other hand, the collaboration of the
patients was very high; the responses were fast and in a short
time, we received the requested material and answers. This was
certainly due to the speed of communication that WhatsApp®

allowed us, but also to the high availability of time that we all
had in that period. The questionnaire was sent only once after
one  virtual  appointment,  therefore  patients’  compliance  over
time  was  not  evaluated,  rather  than  the  frequency  of  these
“virtual  appointments”.  The  hypothesis  of  continuing  with  a
teledentistry  approach  may  encounter  a  series  of  problems,
delays or communication difficulties which are certainly more
frequent in everyday life.

CONCLUSION
In an emergency period, because of the high risk of disease

transmission within the orthodontic practice, it was important
that orthodontists sought new therapeutic approaches. The use
of  smartphones  positively  helped  to  recreate  a  useful
orthodontist-patients relationship allowing the orthodontist to
follow  the  progression  of  therapy  and  to  stimulate  patient
cooperation.

ETHICS  APPROVAL  AND  CONSENT  TO  PARTI-
CIPATE

The study was not submitted to the ethical committee due
to the unexpected situation of COVID-19 emergency.

HUMAN AND ANIMAL RIGHTS

No animals were used in this research. All human research
procedures  followed  were  in  accordance  with  the  ethical
standards  of  the  committee  responsible  for  human
experimentation  (institutional  and  national),  and  with  the
Helsinki  Declaration  of  1975,  as  revised  in  2013.

CONSENT FOR PUBLICATION

All patients signed the standard consent form, authorizing
the use of their personal data for research purposes.

AVAILABILITY OF DATA AND MATERIALS

The data supporting the findings of the article is available
in  the  University  of  Brescia  repository  “OPENBS  IRIS”  at
http://hdl.handle.net/11379/539557, reference number 539557
(COVID-19 and Orthodontics database).

FUNDING

None.

CONFLICT OF INTEREST

The  authors  declare  no  conflict  of  interest,  financial  or
otherwise.

ACKNOWLEDGEMENTS

Declared none.

REFERENCES

Zhu N, Zhang D, Wang W, et al. A novel coronavirus from patients[1]
with pneumonia in China, 2019. N Engl J Med 2020; 382(8): 727-33.
[http://dx.doi.org/10.1056/NEJMoa2001017] [PMID: 31978945]
Mahase E. Coronavirus COVID-19 has killed more people than SARS[2]
and MERS combined, despite lower case fatality rate. BMJ 2020; 368:
m641.
[http://dx.doi.org/10.1136/bmj.m641] [PMID: 32071063]
Huang C, Wang Y, Li X, et al. Clinical features of patients infected[3]
with  2019  novel  coronavirus  in  Wuhan,  China.  Lancet  2020;
395(10223):  497-506.
[http://dx.doi.org/10.1016/S0140-6736(20)30183-5]  [PMID:
31986264]
Rothan  HA,  Byrareddy  SN.  The  epidemiology  and  pathogenesis  of[4]
coronavirus disease (COVID-19) outbreak. J Autoimmun 2020; 109:
102433.
[http://dx.doi.org/10.1016/j.jaut.2020.102433] [PMID: 32113704]
Ahn DG, Shin HJ,  Kim MH, et  al.  Current  status  of  epidemiology,[5]
diagnosis,  therapeutics,  and  vaccines  for  novel  coronavirus  disease
2019 (COVID-19). J Microbiol Biotechnol 2020; 30(3): 313-24.
[http://dx.doi.org/10.4014/jmb.2003.03011] [PMID: 32238757]
Liu  Y,  Gayle  AA,  Wilder-Smith  A,  Rocklöv  J.  The  reproductive[6]
number  of  COVID-19  is  higher  compared  to  SARS  coronavirus.  J
Travel Med 2020; 27.
[http://dx.doi.org/10.1093/jtm/taaa021]
Zhai P, Ding Y, Wu X, Long J, Zhong Y, Li Y. The epidemiology,[7]
diagnosis and treatment of COVID-19. Int J Antimicrob Agents 2020;
55(5): 105955.
[http://dx.doi.org/10.1016/j.ijantimicag.2020.105955]  [PMID:
32234468]
Sifuentes-Rodríguez E, Palacios-Reyes D. COVID-19: The outbreak[8]
caused by a new coronavirus. COVID-19: La epidemia causada por un
nuevo coronavirus. Bol Méd Hosp Infant México 2020; 77: 47-53.
[http://dx.doi.org/10.24875/BMHIM.20000039]
Lake  MA.  What  we  know  so  far:  COVID-19  current  clinical[9]
knowledge and research. Clin Med (Lond) 2020; 20(2): 124-7.
[http://dx.doi.org/10.7861/clinmed.2019-coron] [PMID: 32139372]
Jiang F, Deng L, Zhang L, Cai Y, Cheung CW, Xia Z. Review of the[10]
clinical  characteristics  of  coronavirus  disease  2019  (COVID-19).  J
Gen Intern Med 2020; 35(5): 1545-9.
[http://dx.doi.org/10.1007/s11606-020-05762-w] [PMID: 32133578]
Singhal T. A review of coronavirus disease-2019 (COVID-19). Indian[11]
J Pediatr 2020; 87(4): 281-6.
[http://dx.doi.org/10.1007/s12098-020-03263-6] [PMID: 32166607]
Sohrabi  C,  Alsafi  Z,  O’Neill  N,  et  al.  World  Health  Organization[12]
declares global emergency: A review of the 2019 novel coronavirus
(COVID-19). Int J Surg 2020; 76: 71-6.
[http://dx.doi.org/10.1016/j.ijsu.2020.02.034] [PMID: 32112977]
Shi Y, Wang G, Cai XP, et al. An overview of COVID-19. J Zhejiang[13]
Univ Sci B 2020; 21(5): 343-60.
[http://dx.doi.org/10.1631/jzus.B2000083] [PMID: 32425000]
Velavan  TP,  Meyer  CG.  The  COVID-19  epidemic.  Trop  Med  Int[14]
Health 2020; 25(3): 278-80.
[http://dx.doi.org/10.1111/tmi.13383] [PMID: 32052514]

http://dx.doi.org/10.1056/NEJMoa2001017
http://www.ncbi.nlm.nih.gov/pubmed/31978945
http://dx.doi.org/10.1136/bmj.m641
http://www.ncbi.nlm.nih.gov/pubmed/32071063
http://dx.doi.org/10.1016/S0140-6736(20)30183-5
http://www.ncbi.nlm.nih.gov/pubmed/31986264
http://dx.doi.org/10.1016/j.jaut.2020.102433
http://www.ncbi.nlm.nih.gov/pubmed/32113704
http://dx.doi.org/10.4014/jmb.2003.03011
http://www.ncbi.nlm.nih.gov/pubmed/32238757
http://dx.doi.org/10.1093/jtm/taaa021
http://dx.doi.org/10.1016/j.ijantimicag.2020.105955
http://www.ncbi.nlm.nih.gov/pubmed/32234468
http://dx.doi.org/10.24875/BMHIM.20000039
http://dx.doi.org/10.7861/clinmed.2019-coron
http://www.ncbi.nlm.nih.gov/pubmed/32139372
http://dx.doi.org/10.1007/s11606-020-05762-w
http://www.ncbi.nlm.nih.gov/pubmed/32133578
http://dx.doi.org/10.1007/s12098-020-03263-6
http://www.ncbi.nlm.nih.gov/pubmed/32166607
http://dx.doi.org/10.1016/j.ijsu.2020.02.034
http://www.ncbi.nlm.nih.gov/pubmed/32112977
http://dx.doi.org/10.1631/jzus.B2000083
http://www.ncbi.nlm.nih.gov/pubmed/32425000
http://dx.doi.org/10.1111/tmi.13383
http://www.ncbi.nlm.nih.gov/pubmed/32052514


COVID-19 and Orthodontics The Open Dentistry Journal, 2021, Volume 15   95

Li  T,  Lu  H,  Zhang  W.  Clinical  observation  and  management  of[15]
COVID-19 patients. Emerg Microbes Infect 2020; 9(1): 687-90.
[http://dx.doi.org/10.1080/22221751.2020.1741327]  [PMID:
32208840]
Li H, Liu SM, Yu XH, Tang SL, Tang CK. Coronavirus disease 2019[16]
(COVID-19): Current status and future perspectives. Int J Antimicrob
Agents 2020; 55(5): 105951.
[http://dx.doi.org/10.1016/j.ijantimicag.2020.105951]  [PMID:
32234466]
Ge  H,  Wang  X,  Yuan  X,  et  al.  The  epidemiology  and  clinical[17]
information about COVID-19. Eur J Clin Microbiol Infect Dis 2020;
39(6): 1011-9.
[http://dx.doi.org/10.1007/s10096-020-03874-z] [PMID: 32291542]
Lai  CC,  Shih  TP,  Ko  WC,  Tang  HJ,  Hsueh  PR.  Severe  acute[18]
respiratory syndrome coronavirus 2 (SARS-CoV-2) and coronavirus
disease-2019  (COVID-19):  The  epidemic  and  the  challenges.  Int  J
Antimicrob Agents 2020; 55(3): 105924.
[http://dx.doi.org/10.1016/j.ijantimicag.2020.105924]  [PMID:
32081636]
Bulut C, Kato Y. Epidemiology of COVID-19. Turk J Med Sci 2020;[19]
50(SI-1): 563-70.
[http://dx.doi.org/10.3906/sag-2004-172] [PMID: 32299206]
Sun J, He WT, Wang L, et al. COVID-19: Epidemiology, evolution,[20]
and  cross-disciplinary  perspectives.  Trends  Mol  Med  2020;  26(5):
483-95.
[http://dx.doi.org/10.1016/j.molmed.2020.02.008] [PMID: 32359479]
Ozma  MA,  Maroufi  P,  Khodadadi  E,  et  al.  Clinical  manifestation,[21]
diagnosis, prevention and control of SARS-CoV-2 (COVID-19) during
the outbreak period. Infez Med 2020; 28(2): 153-65.
[PMID: 32275257]
De Rose DU, Piersigilli  F,  Ronchetti  MP, et  al.  Novel Coronavirus[22]
disease (COVID-19) in newborns and infants: what we know so far.
Ital J Pediatr 2020; 46(1): 56.
[http://dx.doi.org/10.1186/s13052-020-0820-x] [PMID: 32349772]
Harapan  H,  Itoh  N,  Yufika  A,  et  al.  Coronavirus  disease  2019[23]
(COVID-19): A literature review. J Infect Public Health 2020; 13(5):
667-73.
[http://dx.doi.org/10.1016/j.jiph.2020.03.019] [PMID: 32340833]
Triggle CR, Bansal D, Farag EABA, Ding H, Sultan AA. COVID-19:[24]
Learning from lessons to guide treatment and prevention interventions.
MSphere 2020; 5(3): e00317-20.
[http://dx.doi.org/10.1128/mSphere.00317-20] [PMID: 32404514]
ADA.  Current  data  on  COVID-19  2020.https://www.ada.org/en[25]
/publications/ada-news/2020-archive/march/current-data-on-
COVID-19
Meng  L,  Hua  F,  Bian  Z.  Coronavirus  disease  2019  (COVID-19):[26]
Emerging and future challenges for dental and oral medicine. J Dent
Res 2020; 99(5): 481-7.
[http://dx.doi.org/10.1177/0022034520914246] [PMID: 32162995]
Baghizadeh Fini  M.  What  dentists  need to  know about  COVID-19.[27]
Oral Oncol 2020; 105: 104741.
[http://dx.doi.org/10.1016/j.oraloncology.2020.104741]  [PMID:
32380453]
Cotrin  P,  Peloso  RM,  Oliveira  RC,  et  al.  Impact  of  coronavirus[28]
pandemic in appointments and anxiety/concerns of patients regarding
orthodontic  treatment.  Orthod  Craniofac  Res  2020.  Epub  ahead  of
print.
[http://dx.doi.org/10.1111/ocr.12395] [PMID: 32449999]
Hertrampf  K,  Flörke  C,  Conrad  J,  et  al.  COVID-19  pandemic:[29]
Infection  control  in  dental  health  care  of  infected  patients-  A  state
concept. Oral Dis 2020. Epub ahead of print
[http://dx.doi.org/10.1111/odi.13529] [PMID: 32615650]
Martina  S,  Amato  A,  Rongo  R,  Caggiano  M,  Amato  M.  The[30]
perception of COVID-19 among italian dentists: An orthodontic point
of view. Int J Environ Res Public Health 2020; 17(12): 4384.
[http://dx.doi.org/10.3390/ijerph17124384] [PMID: 32570842]
Jayaraman  J,  Dhar  V,  Moorani  Z,  et  al.  Impact  of  COVID-19  on[31]
pediatric dental practice in the united states. Pediatr Dent 2020; 42(3):
180-3.
[PMID: 32522318]
Sampson V, Kamona N, Sampson A. Could there be a link between[32]
oral hygiene and the severity of SARS-CoV-2 infections? Br Dent J
2020; 228(12): 971-5.
[http://dx.doi.org/10.1038/s41415-020-1747-8] [PMID: 32591714]
Graham  J,  Parschal  J,  Paquette  D.  Proposed  clinical  guidance  for[33]
orthodontists  and  orthodontic  staff  in  the  post-COVID-19
environment:  A  clinician’s  perspective.  J  Clin  Orthod  2020;  52(5):

264-7.
[PMID: 32650332]
Gurzawska-Comis K, Becker K, Brunello G, Gurzawska A, Schwarz[34]
F. Recommendations for dental care during COVID-19 pandemic. J
Clin Med 2020; 9(6): E1833.
[http://dx.doi.org/10.3390/jcm9061833] [PMID: 32545477]
Carter  A.  Can  orthodontic  care  be  safely  delivered  during  the[35]
COVID-19  pandemic?  Recommendations  from  a  literature  review.
Evid Based Dent 2020; 21(2): 66-7.
[http://dx.doi.org/10.1038/s41432-020-0103-9] [PMID: 32591665]
Harikrishnan  P.  Gustatory  dysfunction  as  an  early  symptom  in[36]
COVID-19  screening.  J  Craniofac  Surg  2020;  31(6):  e656-8.  Epub
ahead of print
[http://dx.doi.org/10.1097/SCS.0000000000006797]  [PMID:
32649538]
Peloso RM, Pini NIP, Sundfeld Neto D, et al. How does the quarantine[37]
resulting  from  COVID-19  impact  dental  appointments  and  patient
anxiety levels? Braz Oral Res 2020; 34: e84.
[http://dx.doi.org/10.1590/1807-3107bor-2020.vol34.0084]  [PMID:
32609145]
Maspero C, Abate A, Cavagnetto D, El Morsi M, Fama A, Farronato[38]
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): E1891.
[http://dx.doi.org/10.3390/jcm9061891] [PMID: 32560322]
Lindauer  SJ.  COVID-19  affecting  our  world.  Angle  Orthod  2020;[39]
90(3): 467.
[http://dx.doi.org/10.2319/0003-3219-90.3.467] [PMID: 32324882]
Saltaji H, Sharaf KA. COVID-19 and orthodontics-A call for action.[40]
Am J Orthod Dentofacial Orthop 2020; 158(1): 12-3.
[http://dx.doi.org/10.1016/j.ajodo.2020.04.006] [PMID: 32600749]
Saccomanno S, Quinzi V, Sarhan S, Laganà D, Marzo G. Perspectives[41]
of tele-orthodontics in the COVID-19 emergency and as a future tool
in daily practice. Eur J Paediatr Dent 2020; 21(2): 157-62.
[PMID: 32567949]
Artese F. COVID-19: The aftermath for orthodontics. Dental Press J[42]
Orthod 2020; 25(2): 7-8.
[http://dx.doi.org/10.1590/2177-6709.25.2.007-008.edt]  [PMID:
32490919]
Tsichlaki  A,  Chin  SY,  Pandis  N,  Fleming  PS.  How  long  does[43]
treatment with fixed orthodontic appliances last? A systematic review.
Am J Orthod Dentofacial Orthop 2016; 149(3): 308-18.
[http://dx.doi.org/10.1016/j.ajodo.2015.09.020] [PMID: 26926017]
Proffit WR, Fields HW, Sarver DM. Contemporary orthodontics. 5th[44]
ed. St. Louis: Elsevier 2013.
Kravitz  ND,  Burris  B,  Butler  D,  Dabney  CW.  Teledentistry,  do-it-[45]
yourself orthodontics, and remote treatment monitoring. J Clin Orthod
2016; 50(12): 718-26.
[PMID: 28245433]
Favero  L,  Pavan  L,  Arreghini  A.  Communication  through[46]
telemedicine: Home teleassistance in orthodontics. Eur J Paediatr Dent
2009; 10(4): 163-7.
[PMID: 20073540]
Jampani ND, Nutalapati R, Dontula BS, Boyapati R. Applications of[47]
teledentistry:  A  literature  review  and  update.  J  Int  Soc  Prev
Community  Dent  2011;  1(2):  37-44.
[http://dx.doi.org/10.4103/2231-0762.97695] [PMID: 24478952]
Daniel  SJ,  Wu  L,  Kumar  S.  Teledentistry:  A  systematic  review  of[48]
clinical  outcomes,  utilization  and  costs.  J  Dent  Hyg  2013;  87(6):
345-52.
[PMID: 24357563]
Vegesna  A,  Tran  M,  Angelaccio  M,  Arcona  S.  Remote  patient[49]
monitoring via non-invasive digital technologies: Asystematic review.
Telemed J E Health 2017; 23(1): 3-17.
[http://dx.doi.org/10.1089/tmj.2016.0051] [PMID: 27116181]
Suri  S,  Vandersluis  YR,  Kochhar  AS,  Bhasin  R,  Abdallah  MN.[50]
Clinical  orthodontic  management  during  the  COVID-19  pandemic.
Angle Orthod 2020; 1-12. Epub ahead of print.
[http://dx.doi.org/10.2319/033120-236.1] [PMID: 32396601]
Dalessandri  D,  Sangalli  L,  Laffranchi  L,  et  al.  Attitude  towards[51]
telemonitoring  in  orthodontists  and  orthodontic  patients.  Dent  J  in
press
Giovanetti M, Benvenuto D, Angeletti S, Ciccozzi M. The first two[52]
cases  of  2019-nCoV in  Italy:  Where  they  come from? J  Med Virol
2020; 92(5): 518-21.
[http://dx.doi.org/10.1002/jmv.25699] [PMID: 32022275]
Gazzetta  ufficiale  della  repubblica  italiana  Decreto-legge  25  marzo[53]

http://dx.doi.org/10.1080/22221751.2020.1741327
http://www.ncbi.nlm.nih.gov/pubmed/32208840
http://dx.doi.org/10.1016/j.ijantimicag.2020.105951
http://www.ncbi.nlm.nih.gov/pubmed/32234466
http://dx.doi.org/10.1007/s10096-020-03874-z
http://www.ncbi.nlm.nih.gov/pubmed/32291542
http://dx.doi.org/10.1016/j.ijantimicag.2020.105924
http://www.ncbi.nlm.nih.gov/pubmed/32081636
http://dx.doi.org/10.3906/sag-2004-172
http://www.ncbi.nlm.nih.gov/pubmed/32299206
http://dx.doi.org/10.1016/j.molmed.2020.02.008
http://www.ncbi.nlm.nih.gov/pubmed/32359479
http://www.ncbi.nlm.nih.gov/pubmed/32275257
http://dx.doi.org/10.1186/s13052-020-0820-x
http://www.ncbi.nlm.nih.gov/pubmed/32349772
http://dx.doi.org/10.1016/j.jiph.2020.03.019
http://www.ncbi.nlm.nih.gov/pubmed/32340833
http://dx.doi.org/10.1128/mSphere.00317-20
http://www.ncbi.nlm.nih.gov/pubmed/32404514
https://www.ada.org/en/publications/ada-news/2020-archive/march/current-data-on-COVID-19
https://www.ada.org/en/publications/ada-news/2020-archive/march/current-data-on-COVID-19
https://www.ada.org/en/publications/ada-news/2020-archive/march/current-data-on-COVID-19
http://dx.doi.org/10.1177/0022034520914246
http://www.ncbi.nlm.nih.gov/pubmed/32162995
http://dx.doi.org/10.1016/j.oraloncology.2020.104741
http://www.ncbi.nlm.nih.gov/pubmed/32380453
http://dx.doi.org/10.1111/ocr.12395
http://www.ncbi.nlm.nih.gov/pubmed/32449999
http://dx.doi.org/10.1111/odi.13529
http://www.ncbi.nlm.nih.gov/pubmed/32615650
http://dx.doi.org/10.3390/ijerph17124384
http://www.ncbi.nlm.nih.gov/pubmed/32570842
http://www.ncbi.nlm.nih.gov/pubmed/32522318
http://dx.doi.org/10.1038/s41415-020-1747-8
http://www.ncbi.nlm.nih.gov/pubmed/32591714
http://www.ncbi.nlm.nih.gov/pubmed/32650332
http://dx.doi.org/10.3390/jcm9061833
http://www.ncbi.nlm.nih.gov/pubmed/32545477
http://dx.doi.org/10.1038/s41432-020-0103-9
http://www.ncbi.nlm.nih.gov/pubmed/32591665
http://dx.doi.org/10.1097/SCS.0000000000006797
http://www.ncbi.nlm.nih.gov/pubmed/32649538
http://dx.doi.org/10.1590/1807-3107bor-2020.vol34.0084
http://www.ncbi.nlm.nih.gov/pubmed/32609145
http://dx.doi.org/10.3390/jcm9061891
http://www.ncbi.nlm.nih.gov/pubmed/32560322
http://dx.doi.org/10.2319/0003-3219-90.3.467
http://www.ncbi.nlm.nih.gov/pubmed/32324882
http://dx.doi.org/10.1016/j.ajodo.2020.04.006
http://www.ncbi.nlm.nih.gov/pubmed/32600749
http://www.ncbi.nlm.nih.gov/pubmed/32567949
http://dx.doi.org/10.1590/2177-6709.25.2.007-008.edt
http://www.ncbi.nlm.nih.gov/pubmed/32490919
http://dx.doi.org/10.1016/j.ajodo.2015.09.020
http://www.ncbi.nlm.nih.gov/pubmed/26926017
http://www.ncbi.nlm.nih.gov/pubmed/28245433
http://www.ncbi.nlm.nih.gov/pubmed/20073540
http://dx.doi.org/10.4103/2231-0762.97695
http://www.ncbi.nlm.nih.gov/pubmed/24478952
http://www.ncbi.nlm.nih.gov/pubmed/24357563
http://dx.doi.org/10.1089/tmj.2016.0051
http://www.ncbi.nlm.nih.gov/pubmed/27116181
http://dx.doi.org/10.2319/033120-236.1
http://www.ncbi.nlm.nih.gov/pubmed/32396601
http://dx.doi.org/10.1002/jmv.25699
http://www.ncbi.nlm.nih.gov/pubmed/32022275


96   The Open Dentistry Journal, 2021, Volume 15 Bianco et al.

2020,  n  19:  Misure  urgenti  per  fronteggiare  l'emergenza
epidemiologica  da  COVID-19  2020.https://www.gazzet
taufficiale.it/eli/id/2020/03/25/20G00035/sg
Irving M, Stewart R, Spallek H, Blinkhorn A. Using teledentistry in[54]
clinical  practice as  an enabler  to  improve access to clinical  care:  A
qualitative  systematic  review.  J  Telemed  Telecare  2018;  24(3):
129-46.
[http://dx.doi.org/10.1177/1357633X16686776] [PMID: 28092220]
Cook  J,  Mullings  C,  Vowles  R,  Ireland  R,  Stephens  C.  Online[55]
orthodontic  advice:  A  protocol  for  a  pilot  teledentistry  system.  J
Telemed Telecare 2001; 7(6): 324-33.
[http://dx.doi.org/10.1258/1357633011936958] [PMID: 11747633]
Berndt J, Leone P, King G. Using teledentistry to provide interceptive[56]
orthodontic  services  to  disadvantaged  children.  Am  J  Orthod
Dentofacial  Orthop  2008;  134(5):  700-6.
[http://dx.doi.org/10.1016/j.ajodo.2007.12.023] [PMID: 18984404]
Mandall  NA,  O’Brien  KD,  Brady  J,  Worthington  HV,  Harvey  L.[57]
Teledentistry for screening new patient orthodontic referrals. Part 1: A
randomised controlled trial. Br Dent J 2005; 199(10): 659-62.
[http://dx.doi.org/10.1038/sj.bdj.4812930] [PMID: 16311569]
Alabdullah  JH,  Daniel  SJ.  A  systematic  review  on  the  validity  of[58]
teledentistry. Telemed J E Health 2018; 24(8): 639-48.
[http://dx.doi.org/10.1089/tmj.2017.0132] [PMID: 29303678]
Adly  MS,  Adly  AS,  Adly  AS.  Assessment  of  early  orthodontic[59]
treatment  on  functional  shifts  by  telemonitoring  mandibular
movements  using  a  smart  phone.  J  Telemed  Telecare  2020;  26(3):
150-60.
[http://dx.doi.org/10.1177/1357633X18800876] [PMID: 30373447]
Dental Monitoring Website. https://dental-monitoring.com (Accessed[60]
March 28, 2020).
Moylan  HB,  Carrico  CK,  Lindauer  SJ,  Tüfekçi  E.  Accuracy  of  a[61]
smartphone-based  orthodontic  treatment-monitoring  application:  A
pilot study. Angle Orthod 2019; 89(5): 727-33.
[http://dx.doi.org/10.2319/100218-710.1] [PMID: 30888840]
Pew  Research  Center.  Smartphone  Ownership  Is  Growing  Rapidly[62]
Around the World, but Not Always Equally https://www.pewresearch.
org/global/2019/02/05/smartphone-ownership-is-growing-rapidly-
around-the-world-but-not-always-equally/
CENSIS. 53° Rapporto sulla situazione sociale del paese 2019. 1st ed.[63]
Milano: Franco Angeli 2019.
Whatsapp. www.whatsapp.com[64]
Mars M, Scott RE. Whatsapp in clinical practice: A literature review.[65]
Stud Health Technol Inform 2016; 231: 82-90.
[PMID: 27782019]
Giordano V, Koch H, Godoy-Santos A, Dias Belangero W, Esteves[66]
Santos Pires R, Labronici P. Whatsapp messenger as an adjunctive tool
for telemedicine: An overview. Interact J Med Res 2017; 6(2): e11.
[http://dx.doi.org/10.2196/ijmr.6214] [PMID: 28733273]
Turkistani  KA.  Precautions  and  recommendations  for  orthodontic[67]
settings  during  the  COVID-19  outbreak:  A  review  Am  J  Orthod
Dentofacial Orthop 2020; 2020
Giansanti D. WhatsApp in mHealth: An overview on the potentialities[68]
and the opportunities in medical imaging. mHealth 2020; 6: 19.
[http://dx.doi.org/10.21037/mhealth.2019.11.01] [PMID: 32270011]
Semeniuk GB. Medicina en la era del Whatsapp. Medicina (B Aires)[69]
2019; 79(5): 407-8. [Medicine in the Whatsapp era].
[PMID: 31671392]
Koparal  M,  Ünsal  HY,  Alan  H,  Üçkardeş  F,  Gülsün  B.  WhatsApp[70]
messaging  improves  communication  in  an  oral  and  maxillofacial
surgery team. Int J Med Inform 2019; 132: 103987.
[http://dx.doi.org/10.1016/j.ijmedinf.2019.103987] [PMID: 31634821]
Sarode SC, Sarode GS, Gaikwad T, et al. Usage analysis of whatsapp[71]
for  dentistry-related  purposes  among  general  dental  practitioners.  J
Contemp Dent Pract 2018; 19(10): 1267-72.
[http://dx.doi.org/10.5005/jp-journals-10024-2415] [PMID: 30498184]
Arunagiri  V,  Anbalagan  K.  Communications  through  whatsapp  by[72]
medical professionals. Indian J Surg 2016; 78(5): 428.
[http://dx.doi.org/10.1007/s12262-016-1541-7] [PMID: 27994346]
Petruzzi M, De Benedittis M. WhatsApp: A telemedicine platform for[73]

facilitating remote oral medicine consultation and improving clinical
examinations.  Oral  Surg  Oral  Med  Oral  Pathol  Oral  Radiol  2016;
121(3): 248-54.
[http://dx.doi.org/10.1016/j.oooo.2015.11.005] [PMID: 26868466]
Zotti F, Zotti R, Albanese M, Nocini PF, Paganelli C. Implementing[74]
post-orthodontic  compliance among adolescents  wearing removable
retainers through Whatsapp: A pilot study. Patient Prefer Adherence
2019; 13: 609-15.
[http://dx.doi.org/10.2147/PPA.S200822] [PMID: 31118585]
Zotti  F,  Dalessandri  D,  Salgarello  S,  et  al.  Usefulness  of  an  app in[75]
improving oral hygiene compliance in adolescent orthodontic patients.
Angle Orthod 2016; 86(1): 101-7.
[http://dx.doi.org/10.2319/010915-19.1] [PMID: 25799001]
Zotti F, Pietrobelli A, Malchiodi L, Nocini PF, Albanese M. Apps for[76]
oral hygiene in children 4 to 7 years: Fun and effectiveness. J Clin Exp
Dent 2019; 11(9): e795-801.
[http://dx.doi.org/10.4317/jced.55686] [PMID: 31636871]
Pentapati  KC,  Smriti  K,  Gadicherla  S.  WhatsApp:  A  telemedicine[77]
platform  for  facilitating  remote  oral  medicine  consultation  and
improving clinical examinations-a commentary. Oral Surg Oral Med
Oral Pathol Oral Radiol 2016; 121(5): 573.
[http://dx.doi.org/10.1016/j.oooo.2015.12.015] [PMID: 27068315]
AlShaya  MS,  Assery  MK,  Pani  SC.  Reliability  of  mobile  phone[78]
teledentistry  in  dental  diagnosis  and  treatment  planning  in  mixed
dentition. J Telemed Telecare 2020; 26(1-2): 45-52.
[http://dx.doi.org/10.1177/1357633X18793767] [PMID: 30134778]
Das  R,  Manaktala  N,  Bhatia  T,  et  al.  Efficiency  of  mobile  video[79]
sharing application (WhatsApp®) in live field image transmission for
telepathology. J Med Syst 2020; 44(6): 109.
[http://dx.doi.org/10.1007/s10916-020-01567-w] [PMID: 32361780]
Ministero  della  Salute  Italiano  Telemedicina  -  Linee  di  indirizzo[80]
nazionali.  http://www.salute.gov.it/imgs/C_7_
pubblicazioni_2129_allegato.pdf  (Accessed  April  6,  2020).
Dziedzic  A.  Special  care  dentistry  and  COVID-19  outbreak:  What[81]
lesson should we learn? Dent J (Basel) 2020; 8(2): 46.
[http://dx.doi.org/10.3390/dj8020046] [PMID: 32397499]
Giudice A, Barone S, Muraca D, et al. Can teledentistry improve the[82]
monitoring  of  patients  during  the  COVID-19  dissemination?  A
descriptive pilot study. Int J Environ Res Public Health 2020; 17(10):
E3399.
[http://dx.doi.org/10.3390/ijerph17103399] [PMID: 32414126]
Barenghi  L,  Barenghi  A,  Cadeo  C,  Di  Blasio  A.  Innovation  by[83]
computer-aided design/computer-aided manufacturing technology: A
look at infection prevention in dental settings. BioMed Res Int 2019;
2019: 6092018.
[http://dx.doi.org/10.1155/2019/6092018] [PMID: 31467901]
Sfondrini  MF,  Gandini  P,  Malfatto  M,  Di  Corato  F,  Trovati  F,[84]
Scribante  A.  Computerized  casts  for  orthodontic  purpose  using
powder-free intraoral scanners: Accuracy, execution time, and patient
feedback. BioMed Res Int 2018; 2018: 4103232.
[http://dx.doi.org/10.1155/2018/4103232] [PMID: 29850512]
Laffranchi L, Dalessandri D, Tonni I, Paganelli C. Use of CBCT in the[85]
orthodontic  diagnosis  of  a  patient  with  pycnodysostosis.  Minerva
Stomatol 2010; 59(11-12): 653-61.
[PMID: 21217630]
Laffranchi L, Dalessandri D, Fontana P, Visconti L, Sapelli P. Cone[86]
beam  computed  tomography  role  in  diagnosis  and  treatment  of
impacted  canine  patient’s:  A  case  report.  Minerva  Stomatol  2010;
59(6): 363-76.
[PMID: 20588224]
Dalessandri  D,  Lazzaroni  E,  Migliorati  M,  Piancino  MG,  Tonni  I,[87]
Bonetti S. Self-ligating fully customized lingual appliance and chair-
time reduction: A typodont study followed by a randomized clinical
trial. Eur J Orthod 2013; 35(6): 758-65.
[http://dx.doi.org/10.1093/ejo/cjs093] [PMID: 23180385]
Caprioglio A, Pizzetti GB, Zecca PA, Fastuca R, Maino G, Nanda R.[88]
Management  of  orthodontic  emergencies  during  2019-NCOV.  Prog
Orthod 2020; 21(1): 10.
[http://dx.doi.org/10.1186/s40510-020-00310-y] [PMID: 32266498]

© 2021 The Author(s). Published by Bentham Open.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

https://www.gazzettaufficiale.it/eli/id/2020/03/25/20G00035/sg
https://www.gazzettaufficiale.it/eli/id/2020/03/25/20G00035/sg
http://dx.doi.org/10.1177/1357633X16686776
http://www.ncbi.nlm.nih.gov/pubmed/28092220
http://dx.doi.org/10.1258/1357633011936958
http://www.ncbi.nlm.nih.gov/pubmed/11747633
http://dx.doi.org/10.1016/j.ajodo.2007.12.023
http://www.ncbi.nlm.nih.gov/pubmed/18984404
http://dx.doi.org/10.1038/sj.bdj.4812930
http://www.ncbi.nlm.nih.gov/pubmed/16311569
http://dx.doi.org/10.1089/tmj.2017.0132
http://www.ncbi.nlm.nih.gov/pubmed/29303678
http://dx.doi.org/10.1177/1357633X18800876
http://www.ncbi.nlm.nih.gov/pubmed/30373447
https://dental-monitoring.com
http://dx.doi.org/10.2319/100218-710.1
http://www.ncbi.nlm.nih.gov/pubmed/30888840
https://www.pewresearch.org/global/2019/02/05/smartphone-ownership-is-growing-rapidly-around-the-world-but-not-always-equally/
https://www.pewresearch.org/global/2019/02/05/smartphone-ownership-is-growing-rapidly-around-the-world-but-not-always-equally/
https://www.pewresearch.org/global/2019/02/05/smartphone-ownership-is-growing-rapidly-around-the-world-but-not-always-equally/
http://www.whatsapp.com
http://www.ncbi.nlm.nih.gov/pubmed/27782019
http://dx.doi.org/10.2196/ijmr.6214
http://www.ncbi.nlm.nih.gov/pubmed/28733273
http://dx.doi.org/10.21037/mhealth.2019.11.01
http://www.ncbi.nlm.nih.gov/pubmed/32270011
http://www.ncbi.nlm.nih.gov/pubmed/31671392
http://dx.doi.org/10.1016/j.ijmedinf.2019.103987
http://www.ncbi.nlm.nih.gov/pubmed/31634821
http://dx.doi.org/10.5005/jp-journals-10024-2415
http://www.ncbi.nlm.nih.gov/pubmed/30498184
http://dx.doi.org/10.1007/s12262-016-1541-7
http://www.ncbi.nlm.nih.gov/pubmed/27994346
http://dx.doi.org/10.1016/j.oooo.2015.11.005
http://www.ncbi.nlm.nih.gov/pubmed/26868466
http://dx.doi.org/10.2147/PPA.S200822
http://www.ncbi.nlm.nih.gov/pubmed/31118585
http://dx.doi.org/10.2319/010915-19.1
http://www.ncbi.nlm.nih.gov/pubmed/25799001
http://dx.doi.org/10.4317/jced.55686
http://www.ncbi.nlm.nih.gov/pubmed/31636871
http://dx.doi.org/10.1016/j.oooo.2015.12.015
http://www.ncbi.nlm.nih.gov/pubmed/27068315
http://dx.doi.org/10.1177/1357633X18793767
http://www.ncbi.nlm.nih.gov/pubmed/30134778
http://dx.doi.org/10.1007/s10916-020-01567-w
http://www.ncbi.nlm.nih.gov/pubmed/32361780
http://www.salute.gov.it/imgs/C_7_pubblicazioni_2129_allegato.pdf
http://www.salute.gov.it/imgs/C_7_pubblicazioni_2129_allegato.pdf
http://dx.doi.org/10.3390/dj8020046
http://www.ncbi.nlm.nih.gov/pubmed/32397499
http://dx.doi.org/10.3390/ijerph17103399
http://www.ncbi.nlm.nih.gov/pubmed/32414126
http://dx.doi.org/10.1155/2019/6092018
http://www.ncbi.nlm.nih.gov/pubmed/31467901
http://dx.doi.org/10.1155/2018/4103232
http://www.ncbi.nlm.nih.gov/pubmed/29850512
http://www.ncbi.nlm.nih.gov/pubmed/21217630
http://www.ncbi.nlm.nih.gov/pubmed/20588224
http://dx.doi.org/10.1093/ejo/cjs093
http://www.ncbi.nlm.nih.gov/pubmed/23180385
http://dx.doi.org/10.1186/s40510-020-00310-y
http://www.ncbi.nlm.nih.gov/pubmed/32266498
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/legalcode

	COVID-19 and Orthodontics: An Approach for Monitoring Patients at Home 
	[Aim:]
	Aim:
	Background:
	Objective:
	Methods:
	Results:
	Conclusion:

	1. INTRODUCTION
	2. MATERIALS AND METHODS
	2.1. Sample 
	2.2. Variables Recorded 
	2.3. Statistical Analysis 

	3. RESULTS
	4. DISCUSSION
	CONCLUSION
	ETHICS APPROVAL AND CONSENT TO PARTI-CIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




