
Original Article

The influence of text messages on the cooperation of Class II patients

regarding the use of intermaxillary elastics

Simone Maria Massud Leonea; Andrea Maria de Souza-Constantinoa; Ana Claudia Castro Ferreira
Contib; Leopoldino Capelozza Filhob; Renata Rodrigues de Almeida-Pedrinb

ABSTRACT
Objectives: To evaluate the influence of text messages on cooperation of Class II patients with the
use of intermaxillary elastics.
Materials and Methods: The sample consisted of 42 orthodontic patients (20 males and 22
females) aged between 14 and 34 years. They were randomly divided into one of the following two
groups: a control group with 21 patients who did not receive messages and an experimental group
with 21 patients who received motivational and reminder text messages. Messages were sent twice
a week for a period of 3 months. The patients were instructed to wear the elastics all day, removing
them only during meals and replacing them daily. All patients were instructed regarding the
importance of cooperation. Measurements were performed with a digital caliper on plaster models
at the beginning of elastics wear (T1) and 3 months later (T2). For intragroup and intergroup
comparisons between T1 and T2, paired and unpaired t-tests, respectively, were used with a
significance level of 5%.
Results: Statistically significant differences were observed in the intra- and intergroup comparisons
between T1 and T2. Both groups showed a decrease in the sagittal distance between upper and
lower arches from T1 to T2, demonstrating the effective use of elastics. However, the experimental
group showed a Class II correction that was 3.7 times greater than the control group (P ¼ .001).
Conclusions: Text messages had a positive influence on the cooperation of patients regarding the
use of intermaxillary elastics in the orthodontic treatment of Class II malocclusion. (Angle Orthod.
2019;89:111–116.)
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INTRODUCTION

Orthodontics is a complex specialty in which the

success requires the technical knowledge from the

orthodontist as well as the cooperation of the patient

and support from the patient’s family.1 Importantly,

options for the treatment of malocclusion should

include a protocol with the smallest possible chance

of failure. Corrective devices should be comfortable,

provide rapid and effective treatment, and favor patient

compliance with orthodontic treatment. Previous stud-

ies1–6 evaluated possible methods for improving coop-

eration with orthodontic treatment, especially regarding

the use of removable accessories such as intermax-

illary elastics. An awareness of factors that lead to

greater adherence to instructions is important for

determining the best therapy for each patient as well

as for overcoming possible limitations.

The internet is an emerging tool to facilitate doctor–

patient interactions. With the increasing number of

people around the world who can access the internet

and the increasing use of social media,5 this modality

will probably become even more significant in the

future. Web tools can help in pedagogical activities,

both in the presentation of information and in facilitating

collaborative interactions between individuals.4,7 Cur-

rently, the new digital generation expects flexibility
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along with the rapid satisfaction of its needs. This
requires adjustments to new habits, actions, and
events related to human behavior. Thus, it is important
to know how to use technology effectively to enable the
achievement of positive results in oral health through
true communication links between the generations.
The search for strategies to promote communication
between patients and doctors supports rapid access to
digital interfaces in clinics, especially in the field of oral
health.5

Considering the high level of Facebook, Twitter, and
WhatsApp usage, among others, the concept of
associating the use of intermaxillary elastics with a
weekly follow-up on one of these social media
interfaces should be tested to determine whether this
can lead to a more effective treatment approach.5 The
literature regarding professional/patient interactions
mediated by these technological tools remains scarce.
The aim of this study was to provide the dental
community with information regarding a new device
that can be used to aid patient cooperation with
orthodontic treatment.

MATERIALS AND METHODS

This prospective study was approved by the
Research Ethics Committee of Sagrado Coração
University (Bauru, Brazil) under Protocol 1.395.256.

The sample consisted of 42 patients (20 males and
22 females) aged between 14 and 34 years who were
selected from a single private office. For inclusion in
this study, the patients needed to present with an angle
Class II malocclusion (from one-fourth to three-fourths
cusp severity), with indication for the use of intermax-
illary Class II elastics. The patients were also required
to have smartphones. Class II patients treated with
exodontia and patients with diseases or dentoskeletal
deformities were excluded from the participant pool.

The sample was randomly divided into one of the
following two groups using a computer-generated
randomization list created via Microsoft Excel (2007;
Microsoft, Redmond, Wash): a control group and an
experimental group matched according to the age and
sex of the patients (Tables 1 and 2). The control group
consisted of 21 patients: 10 males (47.6%) and 11
females (52.4%), with a mean age of 19.7 years

(standard deviation ¼ 6.7 years). The experimental

group consisted of 21 patients: 10 males (47.6%) and

11 females (52.4%), with a mean age of 18.4 years

(standard deviation ¼ 6.2 years).

Patients from both groups were treated with con-

ventional fixed metal orthodontic appliances. Brackets

with Roth prescription and 0.022 00 slot were bonded in

both groups. The sequence of arches used during

leveling was the following: 0.014 00 Nitinol (NiTi), 0.016 00

NiTi, 0.018 00 NiTi, 0.018 00 stainless steel, 0.020 00

stainless steel, 0.019 00 3 0.025 00 NiTi, and 0.019 00 3

0.025 00 stainless steel.

When the stainless steel 0.019 00 3 0.025 00 archwires

were placed in both arches, the patients began to use

3/16 00 diameter Class II orthodontic elastics with an

initial strength of 300 g. A ball hook was installed in the

upper arch on the rectangular wire between the upper

lateral incisor and the upper canine on both sides.

Intermaxillary elastics were placed between the hooks

of the upper arch and the hooks of the band tube in the

lower molar.

The patients were instructed to wear the elastics all

day, removing them only during meals and replacing

them with new ones daily. All patients were instructed

in the use of the intermaxillary elastics and the

importance of following the instructions. The experi-

mental group received reminders (text messages)

through social media; the control group did not. All

patients in the experimental group had their names and

telephone numbers registered in a database used to

determine who received the messages. Messages

were sent through the WhatsApp application from the

office’s mobile device as individual private messages

twice a week (Monday and Thursday mornings) during

a 3-month period. Receipt of a message was confirmed

by the application itself. To avoid losing the patients’

interest, six different messages were created and were

used in alternation. After this period, the messages

were terminated and the results were analyzed. The

messages contained the following reminders:

1. ‘‘Wear the elastics, the success of your treatment

depends on it, I’m counting on you!’’

2. ‘‘The week is starting, do not forget to wear the

elastics!’’

Table 1. Compatibility Between the Control and Experimental

Groups Regarding Sexa

Group

Sex, n (%)

Total, n (%)Male Female

Control 10 (47.6) 11 (52.4) 21 (100.0)

Experimental 10 (47.6) 11 (52.4) 21 (100.0)

Total 20 (47.6) 22 (52.4) 42 (100.0)

Table 2. Compatibility Between the Control and Experimental

Groups Regarding Agea

Control Experimental

Diff. PMean SD Mean SD

19.67 6.75 18.38 6.16 1.29 .523*

a SD indicates standard deviation; Diff., difference.
* Statistically insignificant difference (P . .05).
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3. ‘‘The week went quickly, tomorrow is already Friday,
remember to wear the elastics on the weekend!’’

4. ‘‘A smile can change the world around you, keep
improving your smile, wear the elastics!’’

5. ‘‘Health begins with the mouth, take care of your
health by wearing the elastics!’’

6. ‘‘Do not forget: your treatment needs daily mainte-
nance, activate your device daily by wearing the
elastics!’’

Measurements were performed on plaster models
obtained at the beginning of intraoral elastics installa-
tion (T1) and 3 months after (T2).

Occlusal records, wax bite blade no. 7 (Lysanda,
Belo Horizonte, Minas Gerais, Brazil), were taken at
both T1 and T2. The space between the upper canine
and first premolar and the space between the lower
first molar and second premolar on both sides were
marked with a fine-tip text marker pen (Figure 1). The
distance between these spaces was recorded at T1
and T2 with the aid of a Mitutoyo digital caliper, model
Absolute Digimatic Caliper 150 mm (Mitutoyo Sul
Americana Limitada, Suzano, São Paulo, Brazil), after
previous calibration by a single researcher. The
identifications of the models were blinded to ensure
the anonymity of the groups and impartiality of the
researcher during the measurement.

To confirm the examiner’s calibration and ensure
reproducibility of the data, an intraexaminer evaluation
of the error was performed. Of the total sample, 30%
was randomly selected, and after 30 days the
measurements were repeated. The systematic error
was examined using a t-test with a significance level of

5% (P , .05). The casual error was calculated using
the Dahlberg formula.

Statistical Analysis

The data were described in tables and graphs in
terms of mean and standard deviation. The right and
left sides were measured separately. For comparisons
between T1 and T2 and between the groups, the mean
values of the measurements on the two sides were
calculated. Kolmogorov-Smirnov normality test was
applied, and all the measurements presented normal
distribution. For comparisons between T1 and T2
timepoints, a paired t-test was used. For comparisons
between the control and experimental groups, the
independent t-test was used. The v2 and proportion
tests were used to compare the groups regarding sex
and age. A significance level of 5% (P , .05) was used
for all tests. All statistical procedures were conducted
using Statistica software version 13 (StatSoft Inc.,
Tulsa, Okla).

RESULTS

Power of the Sample

Using a significance level of 5% and based on the
mean standard deviation obtained from the two groups,
the sample size of 21 participants in each group
demonstrated a power of 80% to discriminate a
minimum difference of 0.35 mm between the two
groups.

Systematic intraexaminer error was analyzed using
a paired t-test, and no statistically significant difference
was observed for either group (P ¼ .194 and P¼ .64).
In the determination of the casual error, the error
calculation proposed by Dahlberg was used; no casual
error was detected (variation of 0.03 � 0.09).

In the intragroup comparison between T1 and T2,
statistically significant differences were observed. Both
groups showed a decrease in measurements from T1
to T2, demonstrating the effectiveness of the use of
elastics (Table 3, Figure 2).

In the intergroup comparison, a statistically signifi-
cant difference was observed between the means of

Figure 1. Plaster model for measurement with the marks in the upper

arch between canine and first premolar and between first molar and

second premolar in the lower arch.

Table 3. Comparison of Measurements of the Sagittal Distance

Between Upper and Lower Arches Between T1 and T2 for Both

Groupsa

Group

T1 T2

Diff. PMean SD Mean SD

Experimental 16.86 1.28 15.35 1.33 �1.50 ,.001*

Control 17.18 1.25 16.77 1.24 �0.41 ,.001*

a T1 indicates beginning of elastics wear; T2, 3 months later; SD,
standard deviation; Diff., difference.

* Statistically significant difference (P , .05).
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the experimental and control groups at T2. Although
both groups showed a decrease in the sagittal distance
between the upper and lower arches from T1 to T2, the
experimental group showed a Class II correction that
was 3.7 times greater (Table 4, Figure 3).

DISCUSSION

The power that technology exerts within modern
society is undeniable. Whether in the sciences or in the
social world, it is pervasive. The most viable option
appears to be learning from the advances of this digital
age and then coopting and using them to our benefit.
One of the technological innovations that has made
great progress in recent years is social media with the
creation of networks such as Facebook and Twitter
and communication applications such as WhatsApp.
Previous studies have demonstrated the utility of these
tools as means of information dissemination,6,7 adver-
tising,5 patient loyalty enhancement, and health man-
agement.8,9 However, research is scarce regarding the
use of social media in situations that require the
cooperation of a patient.

One of the most common types of malocclusion,
Class II,10,11 has been successfully treated using
intermaxillary elastics.12,13 Notably, the use of these
elastics requires patient cooperation for success.2

However, patient cooperation is difficult to predict
using simple methods of psychological or behavioral
evaluations.3 Therefore, this study tested whether the
interaction between the professional and patient via
social media technology could increase cooperation
with the use of elastics. The present findings showed
that, in the group to which social media messages
were sent, a threefold greater effect (P , .001) was
observed from the use of elastics. In both groups, there
was a decrease in the sagittal distance between the
upper and lower arches from T1 to T2 (Class II
improvement), but the elastics were much more
effective for the group who received the messages.

The findings revealed that the interaction between
the orthodontist and patient through social media led to
a considerable difference between the groups. This
result may have been because of increased compli-
ance in the use of the intermaxillary elastics, which was
influenced by the motivational notes and texts sent by
the social media application and because of the
frequent communication that was established between
the professional and the patient with the aid of this tool.

The use of intermaxillary elastics is a well-estab-
lished technique with proven effectiveness in ortho-
dontic treatment. One of the contraindications for its
use is a lack of cooperation by the patient. The results
of this research are of great clinical relevance as the
patient/professional interaction mediated by the appli-
cation resulted in greater cooperation of the patients
with the therapy. Thus, the use of intermaxillary
elastics was more effective and potentially contributed
to a reduction in treatment duration.

The increased cooperation of patients who received
the messages from the application corroborates the
study by Pinchani et al.14 in which the authors
concluded that a message reminder system with
motivational texts was highly effective, raising aware-
ness of the importance of patient cooperation in
relation to the daily use of elastics, thereby obtaining

Figure 2. Measurements of the sagittal distance between the upper

and lower arches for both groups at the beginning of elastics wear

(T1) and 3 months later (T2).

Figure 3. Comparison of the measurements between groups (T2–

T1). T1, beginning of elastics wear; T2, 3 months later.

Table 4. Comparison of the Measurements Between Groups at T1,

T2, and T2–T1a

Measurement

Experimental Control

Diff. PMean SD Mean SD

T1 16.86 1.28 17.18 1.25 �0.33 .408, ns

T2 15.35 1.33 16.77 1.24 �1.42 .001*

T2–T1 �1.50 0.57 �0.41 0.20 �1.09 ,.001*

a T1 indicates beginning of elastics wear; T2, 3 months later; SD,
standard deviation; Diff., difference; ns, statistically insignificant
difference.

* Statistically significant difference (P , .05).
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a better result in terms of adherence to the use of the
devices. This improved cooperation by the experimen-
tal group also corroborates studies by Prado et al.,15

who analyzed the impact of short message services on
patient cooperation. They observed that the adherence
of patients to a treatment protocol was better in the
group that received short message services. Further-
more, it corroborates studies by Li et al.16 and Zotti et
al.,17 whose results demonstrated that the treatment
time for a message-receiving group was 7.3 weeks
less than for a control group. They also observed
10.9% fewer absences, 20.1% fewer delays, and 4.3%
fewer breaks when using text messages sent with the
WeChat application.

The increased patient cooperation achieved in this
study also is consistent with the results of research
regarding oral hygiene and plaque reduction.8,17–24 In
those studies, patients who received messages via
short message service or WhatsApp or who received
calls from professionals exhibited better plaque control
and a better hygiene score than patients in control
groups who did not receive such notifications. This
demonstrates that sending text messages is an
effective method for improving oral hygiene in ortho-
dontic patients. Eppright et al.19 suggested that an
active system of reminders regarding the importance of
oral hygiene should be added to the routine protocol for
orthodontic treatment.

Patient cooperation regarding attendance at medical
appointments has also been investigated in previous
studies.16,25–28 They concluded that missed appoint-
ments were less likely for patients receiving reminders.
These studies support the current results, which also
found that patients were more likely to cooperate when
professionals kept frequent contact.

This study demonstrated a relevant clinical advan-
tage when the use of intermaxillary elastics was
associated with communication with patients through
reminders and motivational texts via WhatsApp. This is
a pioneering work regarding methodology and object of
study; however, there remains much to be studied. It
may be valuable, based on the present findings, to
develop a communication protocol between the ortho-
dontist and the patient when the efficacy of the chosen
therapy requires a high level of patient cooperation.

CONCLUSIONS

� According to the results of this study, text messages
sent via WhatsApp had a positive influence on the
cooperation of patients regarding the use of inter-
maxillary elastics in the orthodontic treatment of
Class II malocclusion. The group that received the
text messages achieved a 3.7 times greater Class II
improvement when compared with the control group.
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