
INTRODUCTION

outh cleanliness is paramount for the protection
of oral health as it eliminates microbial plaque,
preventing it from accumulating on teeth and

gingivae. Saliva is a natural cleaning agent that removes
supragingival plaque in the oral cavity. However, although
such mechanisms might eradicate food debris, they do not
adequately remove dental plaque. Therefore, regular personal
oral hygiene is necessary to eliminate supragingival plaque.
The most widely used way of actively removing plaque at
home is brushing of the teeth. Research has proved that tooth

brushing and other mechanical cleansing methods can reliably
control plaque, if cleaning is sufficiently thorough and
performed regularly.1 However, this can be challenging to
the patients who have multi bracket fixed appliances that
are required for the correction of orthodontic malocclusion.2
Microbial colonization of the dental and gingival tissues is
a negative consequence of orthodontic treatment. Fixed
orthodontic appliances inside the mouth causes qualitative
and quantitative changes by altering the physicochemical
state of bacterial growth. The multi bracket system encourages
the development of dental plaque and hinders its elimination.3
Plaque formation in these patients is 2 to 3 times greater
than levels in high plaque-forming adults without appliances.4
Numerous studies have shown oral hygiene declines after
initial period of bonding in orthodontic patients as judged
by plaque and gingival indices. Insufficient oral hygiene
before or throughout orthodontic treatment can also lead to
white spot lesions. In another study, it was demonstrated
that unwanted side effects appeared at the end of the
orthodontic treatment due to deteriorating oral hygiene, that
led to disappointing results and early removal of appliance.5
A major side effect of fixed orthodontic treatment is
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appearance of caries development on the facial surface in
the form of white spot lesions. Studies have shown WSL
after fixed appliance therapy in 50% to 70% of patients.6 It
has been proved that amount of plaque formation in
orthodontic patients can be reduced by reminder therapy.7
"Tele" is a word derived from Greek meaning distance, and
"mederi" is a word derived from Latin meaning "to heal".
Tele-medicine delivers healthcare across large geographic
distances through information based technologies and
communication system.8 Likewise communicating with
orthodontic patients through the medium of information
technology instead of face to face to take care of their
appliance, to guide and treat them from a distance is known
as Tele- orthodontics.9 Recent developments in technology
like computers and smartphones have made management of
orthodontic patients by tele-dentistry more feasible.10 It has
been shown that communicating with these patients through
active reminders, increases their attendance on appointments,
makes them take their medications on time and brings positive
changes in their behavior.11

Patient's negligence in oral health during orthodontic
treatment results in plaque accumulation that can lead to
undesired side effects. Patients should be frequently reminded
of its importance through oral hygiene instruction's text
message. Our purpose to conduct this study is to determine
the extent of improvement in oral hygiene in orthodontic
patients by reminding via text message.

METHODOLOGY

This study was conducted as a randomized clinical trial,
performed on 70 selected orthodontic patients, 35 in text
message group and 35 in control group.  The study was
explained to patients or their parents and they were asked to
sign informed consent forms. The sample comprised of 59
females and 11 male participants. They were from 13 to 30
years of age without any significant medical/ dental history
recruited from Department of Orthodontics, Sindh Institute
of Oral Health Sciences, Jinnah Sindh Medical University,
Karachi, Pakistan. Duration of this study was 30 days.
Ethical Approval was obtained (JSMU/IRB/2020/-312)

Inclusion criteria: Both genders were included i.e. male
and female with the age range from 13 to 30 years. Patient's
presenting with complain of mal aligned teeth, about to have
fixed orthodontic treatment, internally motivated and having
good oral health. Patients with crowding in different types
of malocclusions (class I, II & III).  All these patients had
smartphones and were able to read and write.

Exclusion criteria: Patient's with poor oral hygiene,
patient's already on fixed orthodontic treatment, diabetic
patients, betel nut chewers were excluded from the study.

All the participants received standard scaling and
polishing 3 to 4 weeks prior to the treatment and their
periodontal health was maintained till commencement of
the treatment. These participants were then divided into two
groups through sealed envelope technique i.e. principal
investigator was given randomly generated treatment
allocations within sealed opaque envelopes. Once a patient
had consented to enter a trial an envelope was opened and
the patient was then offered the allocated treatment regimen.

The control group was composed of 31 female and 4
male patients who were about to have fixed orthodontic
treatment. Their plaque index was evaluated before fixed
orthodontic treatment (PrePI), after the bonding they were
given standardized oral hygiene instructions that included
proper brushing and use of mouth wash. After 30 days their
plaque index (PostPI) was reevaluated.

Text message group was composed of 28 female and 7
male patients who were about to have fixed orthodontic
treatment. Their plaque index was evaluated before fixed
orthodontic treatment, after bonding they were given
standardized oral hygiene instruction in a similar manner as
the control group. They received a text message reminder
once each week for 30 days. The text message stated "Keep
your smile shining, keep your teeth and braces clean, don't
forget to Brush them for 2 minutes at least after every meal.
See you soon."  After 30 days their plaque index was
reevaluated and their results were compared and contrasted
with the control group.

The plaque index was scored as described by Silness-
Löe plaque index. Silness-Löe was chosen over other plaque
indexes, as it assesses thickness of plaque at gingival margins
rather than on its coronal extent on the tooth surface area.
It is calculated on the basis of recording soft and hardened
plaque deposits on following teeth: 16, 12, 24, 44, 32, 36.
The buccal, lingual, mesial and distal surfaces (Four surfaces)
of the each tooth were given a score between 0-3 as described
in table 1. In order to calculate each tooth's plaque index,
the scores for its four surfaces were added and divided by

four. Then all the six teeth mentioned above were summed
and divided by six to calculate the index for the patient. This
score was  graded as described in table 2. The collected data
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Table 1: Silness- Löe plaque index
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was analyzed through SPSS 22, t-test was applied to compare
scores of text message group with control group, keeping
P value <.05.

RESULTS

All the data was analyzed using SPSS 22, the difference
between the means of two groups was found by applying
independent t- test. The test results were significant (P <.05)
for post treatment plaque index of text message group in
comparison to control group. Both groups had almost similar
pretreatment plaque index, 0.67±0.17 in control group and
0.56±0.11 in text message group.  There was difference in
plaque index after 30 days, mean plaque index in control
group was 1.18±0.31 and in text message group was
0.68±0.13 as shown in table 3. Comparison of plaque index
of these two groups showed significant difference after 30
days, as discussed in table 4.

DISCUSSION

The principal etiologic factor behind the formation of
periodontal disease and dental caries, is a very complicatedly
organized form of biofilm known as dental plaque.
Orthodontic treatment with fixed appliances results in plaque

accumulation. It Is essential to evaluate of dental plaque
regularly to maintain the cleanliness in oral cavity of
individual patients who are going through fixed appliance
treatment.12

Good communication with patients can be maintained
through text messaging. This will make the patient believe
about how much the orthodontist is involved in the patient's
treatment and how much he or she is concerned regarding
health of the patient between long gaped appointments. This
has been proved to be very influential in satisfying patients
and encouraging a good relationship between orthodontist
and patient. The influence of word of mouth, or in this case
the written word, seems to be extremely useful when it serves
as a medium of communication between orthodontist and
their young patients.13 The current study was designed as a
randomized clinical trial of 70 orthodontic patients, about
to have fixed orthodontic appliance treatment. This study
was carried out to check plaque index in orthodontic patients
who are reminded oral hygiene instructions through text
message and to compare their plaque index score with control/
conventional group. Both groups i.e. control group and text
message group participated in this study for 30 days. Both
groups had similar plaque index scores (95.7% rated as
good) before treatment. After 30 days of treatment there

wasn't much difference in text message group's PI (97.1%
rated as good, 2.9% rated as fair) but there was a notable
difference in control group's PI (20% rated as good, 77.1%
rated as fair and 2.9% as poor) as described in table 5.
Comparison between the two groups shows significant
difference in plaque index after 30 days of treatment with
P value <.05. Limitations of the study were the small sample
size and patient compliance in data collection.

In a similar study carried out in Genova, it was
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Table 2: Plaque index grading

Table 3: Plaque index mean and standard deviation
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Table 4: T- Test Significant results after 30 days
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demonstrated that participants receiving post-treatment
reassurance through communication(text message and calls)
reported more compliance in oral hygiene than the control
group patients.14 In 2017, in Italy a app-based approach was
applied to standard maintenance of oral hygiene to improve
oral health and hygiene compliance in a teenage patients
group who had fixed multi bracket appliances.15 Although
these methods are effective in decreasing plaque accumulation
during treatment, however, text messaging is more convenient.
It is has been proved that around 75% of smartphone users
between the age range of 12-17 years often communicate
through text messages.4 In another study conducted in
Pakistan, showed decreased modified gingival index, plaque
index and bleeding index after 30-60 days of orthodontic
treatment in text message group and proved it successful in
improving oral hygiene.5 Many studies have demonstrated
that fixed orthodontic treatment's initial months are very
demanding for patients as they have to get acquainted with
new manual skills for maintenance of orthodontic appliance
in an appropriate hygienic condition.15 Our study's aim is to
evaluate changes in oral hygiene after one month in both
groups (text message and control) on a larger population
and to familiarize them to oral hygiene measures for fixed
orthodontic appliance. Limitations of the study were the
small sample size, limited funding and time constraint.

CONCLUSION

.  Orthodontic patients receiving text message reminders
have better oral hygiene than conventional group

.  Patients should be frequently reminded to brush and
maintain their oral hygiene.
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