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Abstract
Background. As the prevalence of such oral diseases as dental caries and periodontal problems increases 
during fixed orthodontic treatment, patient education is an essential aspect of any such treatment. Two 
methods have been proposed for this purpose: direct education in a clinic (the conventional method); and 
education using social media, such as the Telegram application (a type of teledentistry).

Objectives. The aim of this study was to evaluate the effect of teledentistry as an educational tool on the 
oral health status of patients undergoing fixed orthodontic treatment at the first 3 follow-up visits. 

Material and methods. Sixty participants were enrolled from patients whose fixed orthodontic treat-
ment was to begin at a dental clinic in Tehran, Iran. They were randomly assigned to one of 2 trial arms. 
At  the end of  the 1st appointment, one of the groups was educated in person about maintaining oral 
hygiene during treatment, and an educational clip was sent to the members of the other group via the 
Telegram application. During the next 3 follow-up appointments, plaque index (PI), bleeding on prob-
ing (BOP), and gingival color and consistency were analyzed for each patient to assess their oral hygiene 
compliance during treatment.

Results. There was a statistically significant difference in PI and BOP between the 2 groups at the 3rd and 
4th appointments; however, gingival color and consistency did not differ significantly with regard to the 
manner of education (p > 0.05). Patient age did not have a considerable effect on the oral health status in 
either group (p > 0.05).

Conclusions. Teledentistry is an effective and efficient method to improve oral hygiene in patients under-
going fixed orthodontic treatment.
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Introduction

What is teledentistry? 

Teledentistry is a  type of  telemedicine that uses 
information technology and telecommunication to 
provide access to dental care and consultation with 
specialists as well as to increase public awareness re
garding oral health.1,2 This method can provide new 
opportunities for patients and clinicians to improve 
the quality of  treatment.3 Moreover, teledentistry can 
be used as an approach for screening dental diseases, 
for patient education through conversation and videos, 
and patient referral for advanced dental treatment.4 
Many studies have described the ease and reliabi
lity of  this technologybased approach (with the aid 
of  technologies like smartphones)2 as compared to 
the traditional methods.5 For example, in a study con
ducted by AlipourRocca  et  al., evaluating the ability 
of mothers to diagnose caries by means of teledentist
ry, it was concluded that mothers were able to diagnose 
caries through smartphonebased photographs.6 Tele
dentistry is not only used to increase access to dental 
care, but it can also be used for advanced dental educa
tion.5 Chen et al. stated in their study that teledentistry 
could extend care to people in distant locations, such 
as those in rural areas, with a reasonable cost and the 
aid of telecommunication technologies.7 Another study 
reported that teledentistry increased the quality of oral 
healthcare provided to children living in remote rural 
areas of California, USA.8

Exacerbation of dental diseases associated 
with fixed orthodontic treatment 

Dental caries and periodontal problems may be ex
acerbated during fixed orthodontic treatment due to 
the lack of proper education. In this regard, one reason 
can be the lack of skilled practitioners in remote areas, 
and another can be the inability to refer patients to ad
vanced dental healthcare systems due to geographic or 
financial limitations. In addition, patients undergoing 
fixed orthodontic treatment present changes in the oral 
cavity, such as a decrease in salivary pH, the creation 
of  additional food trap locations and increased levels 
of Streptococcus mutans.9 Nowadays, fixed orthodontic 
appliances are the most common devices for orthodon
tic treatment.10 It has been shown that the placement 
of  bands and brackets leads to poor oral hygiene and 
an increased plaque index (PI).11 Since these appliances 
make controlling microbial plaque (the main cause 
of  periodontal inflammation) more difficult, oral hy
giene should be carefully monitored during the perfor
mance of orthodontic treatment.11,12 Plaque index and 
bleeding on probing (BOP) are the 2 main assessments 
used to interpret the oral hygiene status.13

Objectives 

Based on the importance of oral hygiene in patients with 
fixed orthodontic appliances and the wide use of telecom
munication via the Internet in healthcare education, this 
study aimed to evaluate the effect of teledentistry on the 
oral health status of patients undergoing fixed orthodon
tic treatment at the first 3 followup appointments.

Material and methods
This interventional study was designed with 60 par

ticipants selected from patients who were starting fixed 
orthodontic treatment in a dental clinic in Tehran, Iran, 
during the summer of  2019. Only patients with perma
nent dentition, class I dental and skeletal relationships 
with mild to moderate tooth size discrepancy, no need 
for extraction, no history of previous orthodontic treat
ment, no active medical or dental diseases, regular access 
to a smartphone, and willingness and informed consent to 
participate were included in this study.

All patients were treated using similar techniques and 
materials by a  trained orthodontist. The participants 
were randomly divided into 2 groups while they were 
blinded to the group assignment. Each group was then 
divided into 2 subgroups based on the patients’ age to 
investigate the effect of this parameter on the oral health 
status while performing orthodontic treatment. Patients 
aged 12–18 years (n = 12) and patients older than 18 years 
(n = 18) were included in both trial arms. 

Treatment and intervention sequences 

Before banding and bonding, the patients underwent 
a session of oral hygiene measurements to obtain a PI of 0. 
Then, they were examined in terms of BOP, gingival color 
(pink) and gingival consistency (firm) of  the upper and 
lower arches (from right to left upper first molar and from 
left to right lower first molar). Of note, if there was any 
evidence of  active periodontal disease, the participant 
was excluded.

The treatment sequence during the 1st appointment 
consisted of  banding all first molars, and bonding all 
upper and lower anterior and premolar teeth. Thereafter, 
a 0.012inch nickeltitanium (NiTi) wire was inserted; it 
was retied during the 2nd appointment to relieve crowding 
more efficiently. During the 3rd appointment, a 0.014inch 
NiTi wire was put in place for the next 4 weeks.

For the control group, at the end of the 1st appointment, 
an operator thoroughly explained the importance of oral hy
giene during orthodontic treatment for about 5 min. There
after, she used a  dental model to instruct the participants 
precisely on the Bass brushing technique (the preferable 
technique for orthodontic patients) and the use of interden
tal brushes. She showed the replaceable tips of the brushes, 
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which are used with no toothpaste, and are gently moved 
back and forth in the interdental spaces. She suggested us
ing them in addition to regular tooth brushing twice a day 
– after lunch and before bedtime. Then, she recommended 
flossing at least once a day before bedtime with orthodon
tic dental floss due to its stiff head, which makes it easier 
to thread the floss under the archwire. She demonstrated 
threading plaque away from the gums. Finally, she explained 
the importance of using mouthwash and suggested rinsing 
3 times a week at night, for 2–3 min each night.

In the teledentistry group, after the 1st appointment, 
the participants received a  video clip of  a  duration of 
5 min and 7 s via the Telegram application. In the video, 
the same operator educated the participants about oral 
healthcare methods in a  manner similar to the way the 
control group was instructed.

Plaque index, BOP, gingival color, and gingival consis
tency were recorded for each participant during the next 
3 appointments at 4week intervals. Finally, the collected 
data was entered into a checklist and subjected to statisti
cal analysis.

Ethical considerations 

The participants were fully informed and volunteered 
to participate in the study. Each participant’s checklist 
information was completely confidential, and each par
ticipant was assigned a  code. Ethical approval was ob
tained for this research from the Dental Research Center 
at Qom University of Medical Sciences in Iran (IR.MUQ.
REC.1398.058).

Statistical analysis 

The data was analyzed using the IBM SPSS Statistics for 
Windows software, v. 20.0 (IBM Corp., Armonk, USA). Dif
ferences in the mean PI and BOP scores between the control 
and intervention groups were evaluated using the indepen
dent t test. Differences in the PI and BOP scores within each 
group were evaluated using the repeated analysis of variance 
(ANOVA). Afterward, the χ2 test was used to compare the 
mean changes in gingival color and consistency at each ap
pointment. It was also used to evaluate the effect of patient 
age on the oral hygiene status during the course of  treat
ment. Friedman’s test was used to calculate the significance 
of changes in gingival color and consistency during the study. 
The level of statistical significance was set at 0.05.

Results

Plaque index and bleeding on probing 

As shown in Table  1 and Table  2, the mean PI and 
BOP scores were similar for both groups at the 2nd 
appointment; however, the teledentistry group had 

decreased PI and BOP levels at the 3rd and 4th appoint
ments. On the contrary, the control group showed in
creased levels of  these 2 indices at the 3rd and 4th ap
pointments.

Gingival color 

As shown in Table  3, except for the 3rd visit, during 
which there was no significant difference noticed be
tween the 2 groups, the percentage of participants with 
coral pink gingivae was higher for the control group at the 
2nd appointment and higher for the teledentistry group 
at the 4th appointment, with both differences statistically 
significant.

Table 1. Comparison of the mean plaque index (PI) scores between the 
intervention and control groups at 3 follow-up visits

Appointment Group PI p-value

2nd
teledentistry 36.12 ±19.40

0.820
control 37.30 ±19.93

3rd
teledentistry 32.82 ±18.21

0.010*
control 46.45 ±22.11

4th
teledentistry 24.91 ±12.76

0.000*
control 59.53 ±14.65

* statistically significant.
Data presented as mean ± standard deviation (M ±SD).

Table 2. Comparison of the mean bleeding on probing (BOP) scores 
between the intervention and control groups at 3 follow-up visits

Appointment Group BOP 
[%] p-value

2nd
teledentistry 26.20 ±20.63

0.680
control 24.21 ±16.70

3rd
teledentistry 23.40 ±15.73

0.020*
control 36.00 ±23.24

4th
teledentistry 19.47 ±14.21

0.004*
control 67.67 ±85.64

* statistically significant.
Data presented as M ±SD. 

Table 3. Comparison of gingival color between the intervention and 
control groups at 3 follow-up visits

Appointment Group
Participants with  

coral pink gingivae
(%)

p-value

2nd
teledentistry 33.3

0.020*
control 63.3

3rd
teledentistry 53.3

0.440
control 43.3

4th
teledentistry 56.7

0.020*
control 26.7

* statistically significant.
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Gingival consistency 

This index was significantly different between the in
tervention and control groups at the 3rd and 4th appoint
ments (p ≤ 0.05), and the differences were in favor of the 
teledentistry group. However, no significant difference 
was found at the 2nd visit. Details are presented in Table 4.

According to the results of  Friedman’s test, there was 
no significant difference between the intervention and 
control groups in terms of gingival color and consistency 
during the study (p > 0.05).

Effect of age 

In both the intervention and control trial arms, 40% 
of the patients were between 12 and 18 years of age, and 
60% were above 18 years of age. There was no significant 
difference between these 2 subgroups in terms of PI, BOP, 
gingival color, and gingival consistency during the study 
based on the χ2 test (p > 0.05).

Discussion
The evaluation of  the efficacy of different educational 

techniques during dental treatment procedures may de
crease the prevalence of such oral diseases as dental caries 
and periodontal problems. This study was conducted to 
investigate the efficacy of teledentistry as a relatively new 
telecommunication method for instructing patients under
going fixed orthodontic treatment about oral hygiene. 
The results indicated that this method could have a con
siderable positive effect on the patients’ oral health sta
tus during the first 3 months after starting treatment. 
The patients’ knowledge about using new educational 
methods was improved, which might lead to the improved 
oral hygiene, and the reduced cost and pain burden for 
both the patients and the society.

In a previous study that evaluated the efficacy of a mo
bile phonebased application in teaching preventive 
dental care to the mothers of  children under the age 
of 6  years, Hebbal  et  al. found that the mobile phone 

application significantly improved the mothers’ know
ledge about their children’s oral health.14 Shah  et  al. 
assessed the improvement of oral health knowledge after 
exposure to an educational video in a hospital setting and 
reported a  statistically significant increase in the know
ledge scores.15 According to studies by Birang et al.16 and 
Darby and Walsh17 on using visual media to promote oral 
hygiene, visual media could improve oral healthrelated 
knowledge and practice, both in the short and long term. 
In addition, they could provide instructions in a faster and 
superior way.16,17

Plaque index 

As a  major indicator of  the oral health status, PI de
creased over the course of treatment in the teledentistry 
group. Notably, there was no significant difference in PI 
between the 2 groups at the 2nd visit, but this index de
creased in the teledentistry group at the 3rd and 4th ap
pointments. Conversely, PI actually increased in the pa
tients who had only been instructed in person. The reason 
for increased PI scores in the control group may be the 
fact that the participants had no access to an educational 
source like the video clip to be used as a guide at home. 
Therefore, they may have forgotten the instructions 
they had learned during their very first appointment. It 
is noteworthy that searching Internet sources is an easy 
way to access unlimited images, clips and websites with 
oral hygiene instructions during orthodontic treatment; 
however, many patients lack the time and/or interest to 
conduct a web search. As a result, deteriorating oral hy
giene during fixed orthodontic treatment is a  common 
consequence of  using conventional education methods 
only. It should also be kept in mind that in the case of con
ventional education, the excessively frequent repetition 
of the topic may lead to a more negative attitude as well as 
decreased patient cooperation.18

Hebbal et al. evaluated the oral hygienerelated know
ledge and PI scores of  12yearold schoolchildren after 
health education with audiovisual aids as compared to 
control (with no education at all) and conventional educa
tion (chalk and blackboard) groups.14 After performing ad
vanced intervention, the mean knowledge scores increased 
more in the trial group as compared to the conventional 
education and control groups. Although the mean PI 
scores decreased significantly in all 3 groups, the decrease 
was more evident when audiovisual aids were used as the 
educational method.14 Additionally, in accordance with 
the results of  the abovementioned study, Albandar et al. 
found that the PI scores improved in a group of children 
who underwent a  comprehensive education program in 
contrast to a  control group.19 Other comparable studies 
also concluded that PI could be significantly improved 
after educational courses.20–23 While Najjari et al. reported 
lower PI scores after patient education, they found no sta
tistically significant difference between intervention and 

Table 4. Comparison of gingival consistency between the intervention and 
control groups at 3 follow-up visits

Appointment Group Participants with firm 
and elastic gingivae p-value

2nd
teledentistry 60.0

0.590
control 66.7

3rd
teledentistry 86.7

0.037*
control 63.3

4th
teledentistry 80.0

0.001*
control 36.7

* statistically significant.
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control (with conventional education) groups in terms 
of  this index.24 In contrast to our findings, Ghorbani re
ported increased PI levels in a  group that underwent 
education with a movie.25 The author concluded that the 
conventional method of patient education is still the most 
logical and reliable way to improve the oral hygiene sta
tus.25 This difference may be related to the quality of  in
structions in the movie as well as the patients’ desire and 
interest to learn from the educational movie.

Bleeding on probing 

Similar to the PI scores, the mean scores of  the BOP 
index were similar for the 2 groups at the 2nd appoint
ment, but then gradually decreased in the teledentistry 
group and increased in the control group. In line with 
these findings, 2 other studies showed decreased BOP 
levels after performing an intervention in the form of an 
educational video.24,26 However, in contrast to the results 
of the present investigation, there was no significant dif
ference between the mean BOP scores of  trial and con
trol groups.24,26 Another study regarding BOP changes 
following an  educational program (the WHO Health 
Promoting Schools project) showed a significant decrease 
in BOP levels after oral hygiene education was provided 
to schoolchildren.27

Gingival color and consistency 

The results of  this study indicate that some negative 
changes in gingival color and consistency occurred in 
both groups, but these changes were less prominent in the 
patients educated by means of teledentistry. This means 
that gingival health was preserved more in this group. 
In this regard, more investigations are needed to reach 
a defi nite conclusion.

Based on the results of  this study, and since teleden
tistry is quite a new method for screening and improving 
the oral health status during fixed orthodontic treatment, 
more studies are required to establish definite guidelines 
and to make teledentistry a routine part of clinical ortho
dontic practice.

Conclusions
Teledentistry, which in this study meant sending an edu

cational movie to patients using smartphones and a telecom
munication application, can be considered a useful method 
to decrease plaque accumulation and gingival bleeding in 
patients undergoing fixed orthodontic treatment. The pos
sibility of watching the educational movie more than once 
at home can act as a reminder, which may consequently im
prove the patient’s cooperation. However, the results of this 
study should be interpreted with caution because of  the 
limited number of investigations performed in this field. 
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