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The influence of text messaging on oral hygiene effectiveness

T. Brent Bowena; Daniel J. Rinchuseb; Thomas Zulloc; Mark E. DeMariad

ABSTRACT
Objective: To investigate whether text message reminders regarding oral hygiene have an effect
on plaque removal in orthodontic patients.
Materials and Methods: In this randomized, controlled clinical trial, 50 orthodontic patients were
assigned to either a text message or control group. Patients in the text message group received 12
text messages over the course of 4 weeks and one text message for 8 weeks thereafter. Photos
were taken at baseline (T0), at 4 weeks after baseline (T1), and at 12 weeks after baseline (T2).
For each subject, photos of eight teeth were taken and then the area of the tooth and amount of
plaque were measured using planimetry.
Results: There was a statistically significant difference in plaque coverage between baseline and
both T1 and T2 in the text message group as measured using planimetry. This was demonstrated
by comparing the average measurements of the control group and the treatment group.
Conclusion: This study demonstrated that the use of automated text message reminders sent
from an orthodontic office was effective in improving oral hygiene compliance in orthodontic
patients. (Angle Orthod. 2015;85:543–548.)
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INTRODUCTION

Poor oral hygiene can have a negative effect on
orthodontic treatment outcomes.1 Gingival inflamma-
tion can lead to detrimental effects to the periodontium,
including recession, hyperplasia, and subsequent
periodontal disease.2–10 Poor oral hygiene has been
shown to affect the quality of orthodontic treatment and
can prolong treatment times.1,2 Orthodontic treatment
with fixed appliances leads to an increased risk of
enamel demineralization that is exacerbated in pa-
tients with poor oral hygiene.3 Effective plaque removal
and oral hygiene compliance have been important
concerns for orthodontists. A significant percentage of

orthodontic patients experience hygiene challenges,
and many demonstrate adverse effects from poor
hygiene during treatment. It is well known that oral
hygiene compliance can be challenging with the
orthodontic treatment population.11–15 There have been
numerous studies that looked at hygiene compliance.
Rinchuse et al.16 studied the influences of objective
feedback and instructions on the oral hygiene of
orthodontic patients over an 8-month period and found
no effect. An oral health promotion program for
patients undergoing fixed appliance orthodontic treat-
ment produced a short-term reduction (up to 5 months)
in plaque and an improvement in gingival health.17

Studies in medicine and dentistry have shown text
messaging to be an effective tool for behavioral
change and disease prevention.18,19 Text message
was also shown to be effective in increasing smoking
abstinence rates among adolescents and young
adults.20 A 2009 systematic review of text message
influence on behavior demonstrated positive changes
in 13 of the 14 studies meeting the authors’ criteria,
including smoking cessation, diabetes self-manage-
ment, and anti-obesity.21 This kind of communication
delivered by text messaging is becoming increasingly
common.22 With the introduction of text messaging, it
has become very easy to communicate with the
patient. Text messaging is used to improve attendance
in the medical office setting.23 Many patients now
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prefer text messaging for appointment reminders. The
younger generation has embraced this new technolo-
gy, and the growth of text messaging with teenagers
and preteens has increased significantly over the past
few years. About 75% of 12- to 17-year-olds in the
United States own cell phones, and 75% of these
teens send text messages, according to the Pew
Research Center’s Pew 2010 Internet and American
Life Project.24

Text messages sent from the orthodontic office
following the initial appliance placement resulted in a
lower level of self-reported pain.25 Another study
showed that text message reminders to parents of
orthodontic patients were shown to be an effective way
to improve oral hygiene in these patients.26

The increase of ownership of mobile phones along
with the popularity of text messaging as a preferred
means of communication ensures comprehensive
access to target groups.27 With the introduction of text
messaging, it has become easier to communicate with
the patient. The aim of this study was to determine if
there is a difference in oral hygiene between patients
who receive direct text messages and those who do
not.

MATERIALS AND METHODS

This research protocol was approved by the Seton
Hill University Institutional Review Board. This ran-
domized controlled trial was conducted on a conve-
nience sample of 50 consecutively treated patients at
the Seton Hill University Center for Orthodontics,
Greensburg, Pennsylvania, between June 2013 and
June 2014. Guidelines as described by CONSORT
201028 were followed to enhance the study design and
reporting. Inclusion criteria were patients between the
ages of 10 and 18 years, access to a cellular
telephone, orthodontic treatment with fixed maxillary
edgewise appliances, and at least 6 months of
remaining orthodontic treatment. The text message
group was composed of 15 girls and 10 boys with a
mean age of 15.5 years, while the control group
included 14 girls and 11 boys with a mean age of
14.6 years. The power analysis showed that our
sample size was sufficient enough to achieve a power
of 80% and maintain a type I alpha risk of .05.

Subject group assignment was done by preassign-
ing the first 20 subjects to either the text message or
control group. The first group received one of several
standardized text messages, while the control group
did not receive any text messages. Subjects were
blinded as to group status and were not made aware
that text messages were part of the study. Subsequent
study participants were then matched or randomized
using a minimization strategy, as described by

Pandis.29 Minimization is a randomization method that
ensures balance of important prognostic factors
between treatment groups without the disadvantages
of stratification. This method is considered to be a
dynamic method, since the randomization list is not
produced before the trial starts but during participant
recruitment.29 We used two prognostic factors to
assign patients: age (,13 or .13 years) and sex
(male or female).

At the initial appointment, subjects were disclosed
for plaque using Trace Disclosing Solution. This was
followed by photographs of four maxillary and four
mandibular teeth in both groups. Plaque was analyzed
and recorded with planimetry. Planimetry is a more
objective way to measure plaque coverage on a tooth.
Planimetry-based scales for measurement of plaque
accumulations use digital analysis software. This has
been shown in previous studies to be a reproducible,
valid, and objective way to analyze in vivo plaque
levels.30,31 All photographs were taken using a Canon
Power Shot G5 with a 58-mm macro lens, with a
Canon ring flash. Photographs were taken as close to
perpendicular as possible for each tooth that was
being assessed. In an attempt to protect against
individual variations of left versus right handedness,
maxillary and mandibular arches, and anterior and
posterior differences, maxillary lateral incisors, maxil-
lary first premolars, mandibular first premolars, and
mandibular canines were analyzed. According to
Gorelick et al.,32 the highest incidence of white spot
lesions was found at the labiogingival area of the
maxillary lateral incisors and the lowest incidence was
in the maxillary posterior segment. For this reason, the
maxillary lateral incisors and maxillary first premolars
were chosen for this study.

Both groups watched an audiovisual presentation on
how to properly brush with a conventional toothbrush,
using the Bass technique. The treatment group
received automated text messages two to three times
a week for 4 weeks (totaling 12 texts) as a reminder
and encouragement to practice good oral hygiene.
These messages addressed the importance of oral
hygiene and served as a reminder and encouragement
to ‘‘brush your teeth’’ (see Table 1). The text message
was limited to 160 characters due to maximum content
capacity as set by most cellular companies. The
House Calls automated messaging system from
Televox was used to send the text messages. The
control group received no text messages. After the 4-
week period, both groups were reevaluated and
intraoral photos were retaken to evaluate plaque.
Following the first time point, the text group received
a text once a week for 8 weeks. After this second time
period, both groups were reevaluated again. Plaque
measurements at week 4 and week 12 were taken and
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compared with baseline values. Digimizer image
analysis software (www.digimizer.com) was used to
analyze the photographs (see Figure 1). Planimetry-
based assessment of plaque used Digimizer software.
The Digimizer software system uses pixels of the
picture uploaded on the computer and determines the
square area in pixels squares. Baseline plaque was
recorded and determined as a percentage of the
overall facial area of the tooth. These values obtained
from the teeth were averaged, and a baseline plaque
value was established. Plaque was analyzed the same
way for T0, T1, and T2. Statistical analysis was applied
to the data to determine if there were any clinical
significance.

RESULTS

All data were analyzed using SPSS v.21. Summary
statistics (means, standard deviations, and frequency)
were used to compare the treatment group and the
control group. Plaque coverage was analyzed as 2 3

3R analysis of variance (ANOVA). A Bonferroni post
hoc analysis was used to analyze the interaction
between treatment and time.

There were 55 patients who matched the inclusion/
exclusion criteria, and 50 patients consented to
participate in the study. Twenty subjects were ran-

domly assigned to the text message or control group.
Forty subjects completed all study measurements, as
two subjects from the control group and three subjects
from the text group did not complete T2 measure-
ments. Overall, there were 24 girls and 16 boys, with a
mean age of evaluation of 15.1 years.

Interjudge reliability showed a .952 correlation for
tooth size analysis and .972 for plaque analysis (see
Table 2). We took the difference in plaque coverage
percentages and formulated the means values for the
eight teeth in each subject. The mean values of plaque
differences between the text group and control group
are shown in Table 3. Tests for the main effects of
treatment group revealed that there were statistically
significant differences between the text messaging and
control groups (F 5 41.74; df 1, 38; P 5.0004), The
text group also showed a mean reduction in plaque
coverage when compared with the control group when
using time as a comparable factor (F 5 7.45; df 2, 76;
P 5 .0001). The main effects of time cannot be
interpreted directly because there was also a statisti-
cally significant interaction between treatment and
time.

A Bonferroni post hoc analysis looking at the
interaction between treatment and time revealed that
the text group had a statistically significant reduction in
plaque when compared with the control group. At T0,
these values were statistically the same (experiment 5

.364 and control 5 .431). At T1 and T2, these
differences were statistically significant. They showed
that the text message group had a significant reduction
of plaque at T1 and T2 when compared with baseline
(T0). The mean differences were significant at the P ,

.05 level (see Table 4). These values are plotted in
Figure 2.

Figure 1. Photograph of disclosed tooth image showing the outline of

areas analyzed using the Digimizer software program.

Table 1. Text Message Examples

N Friendly reminder! It’s important to keep ur teeth squeaky clean. Give them a scrub, keep them healthy! TY 4 being so gr8 today!

N Oral hygiene alert! How long to brush? 2 min! Did you know the avg toothbrush has over 2500 bristles? Put those bristles to work!

N Brush & floss? We want no white spots or cavities. Remember 2 brush after every meal & your results will B fantastic. C U soon!

N U can’t spend 2 much time brushing those teeth, they’re the only 1s you have. After the braces are off their [sic] going to look great.

N Remember the 2 F’s. Fluoride -Brush W/fluoride toothpaste & Frequency-Remember 2 brush after every meal! Don’t forget to brush!

N Ur next appt is soon. If uv been slacking on brushing, its not 2 late to get on it b4 your appt. Keep up the good work! C U soon!

N YOUR SMILE IS THE FIRST THING PEOPLE SEE!! KEEP THOSE TEETH CLEAN and SHU Orthodontics will get them straight.

Table 2. Paired Sample Correlations for Intrarater Reliabilitya

n Correlation Significance

Pair 1 J1Tooth1Time1 &

J1Tooth1Time2

8 .952 .000

Pair 2 J2Tooth1Time1 &

J2Tooth1Time2

8 .948 .000

a Pair 1 represents the intrajudge reliability for tooth size analysis.

Pair 2 represents the intrajudge reliability for plaque analysis.
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DISCUSSION

To our knowledge, this is the first clinical trial
comparing the effect of a text message reminder
directly to patients on their oral hygiene compliance
using planimetry as a tool to measure plaque. We
found that text messages reminding and encouraging
good oral hygiene resulted in a less measurable
surface area of plaque over time. This finding is similar
to that reported by Eppright et al.,26 who found that
sending text messages to the parents was effective for
improving oral hygiene compliance in orthodontic
patients. Planimetry is a more objective way to
measure plaque coverage on a tooth. Measurements
of tooth surface area and the plaque coverage area
were traced using the Digimizer software. These area
measurements had a corresponding numeric value,
and the percentage of plaque coverage could be
determined. Another advantage of a photograph is that
it is a permanent record, can be analyzed at leisure,
and can be viewed multiple times. The drawbacks are
the increased complexity and longer time required to
evaluate measurements.

In our study, the text message group showed a
statistically significant improvement over the control
group in both time points evaluated. Although this
study showed improvement only over a 12-week time
period, this type of reminder system may be beneficial
for those orthodontic patients who struggle with

compliance issues during treatment. The results of
this study suggest that a text message reminder
improves the amount of plaque removed at a particular
time point. It may not necessarily indicate an improve-
ment in oral hygiene compliance. It is possible that oral
hygiene improved because of performance bias that
could be introduced in this study from the Hawthorne
and novelty effects. The Hawthorne effect is a form of
reactivity in which subjects improve or modify an
aspect of their behavior being experimentally mea-
sured simply in response to the fact that they are being
studied, not in response to any particular experimental
manipulation.33 The novelty effect is the tendency for a
subject to want to do better with a newer or better
technology because they are intrigued by it, rather than
the effect being truly based on the variable being
studied. The control group may have declined in their
compliance simply because they were not being given
any attention. Since this study looked at only a short
time span, the question as to whether there would be
any long-lasting effect from text messaging requires
further investigation.

The use of texting can help in maintaining good
communication with patients. This shows that the
orthodontist is still involved and concerned about the
patient’s well-being between long appointment spans.
This has been shown to be important in influencing
patient satisfaction and promoting orthodontist-patient
relationships.34 The power of the spoken word, or in
this instance the written word, appears invaluable
when it comes to serving as a means of communicat-
ing with young orthodontic patients.

In recent years, e-mail has been used by orthodontic
offices as either a replacement or adjunct to telephone
calls as a means of patient appointment reminders.
Given that virtually every cellular telephone has the
ability to receive a text message, it would be
reasonable to think that this may be the preferred
method of communication short of direct contact.
Furthermore, the number of individuals owning a cell

Table 3. Mean Values of Plaque Coverage at T0, T1, and T2

Treatment Mean SD n

T0 average Experiment 0.364 0.076 19

Control 0.430 0.141 21

Total 0.399 0.118 40

T1 average Experiment 0.236 0.086 19

Control 0.437 0.134 21

Total 0.342 0.151 40

T2 average Experiment 0.221 0.080 19

Control 0.578 0.171 21

Total 0.408 0.225 40

Table 4. Bonferroni Post Hoc Analysis of Mean Plaque Coverage

of Experimental and Control Groups at T0, T1, and T2 (Measure:

Plaque Cover)

Treatment Time Mean SE

95% Confidence

Interval

Lower

Bound

Upper

Bound

Experiment 1 0.364 0.027 0.310 0.418

2 0.236 0.026 0.183 0.289

3 0.221 0.031 0.158 0.284

Control 1 0.431 0.025 0.380 0.482

2 0.438 0.025 0.388 0.488

3 0.579 0.030 0.519 0.639

Figure 2. Treatment response for plaque coverage.
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phone is greater than the number of individuals owning
a computer.35 Ease of use and accessibility appear to
be the key issues. Some might argue that texting is just
for the teenage population, but that is not the case.
Comparing individuals from Generation X and Gener-
ation Y, reports state that 43% of those in Generation
Y are texting daily, while 31% of Generation X has
adopted this method of communication.35 Clearly,
texting is not just for the youth movement.

Since introducing text confirmations into their patient
reminder armamentarium, US communication compa-
ny Televox has seen effective response rates ranging
from 48% to 61%, which, in comparison, was greater
than that seen by phone and e-mail message
reminders.27 One might expect that the number of
individuals using text messaging as a primary means
of correspondence will only grow. For now, texting may
be characterized as not only the wave of the future but
also the present. Direct text messaging of patients
began as a way to remind patients of appointments but
may now be used to remind them of brushing, elastic
wear, wearing retainers, and so forth. Many orthodon-
tists using self-ligating brackets are scheduling their
patients at longer appointment intervals of 8, 10, and
12 weeks. The use of automated texts can keep them
in communication with patients over these longer
intervals. Automated text-messaging programs such
as House Calls by Televox, as used in this study, are a
novel way to reach many patients with very little
administrative time.

CONCLUSION

N The sending of text messages directly to orthodontic
patients reminding them of the importance of oral
hygiene is an effective way to improve plaque
removal from teeth over a 3-month period.
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