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Influence of active reminders on oral hygiene compliance in
orthodontic patients

Matthew Eppright®; Bhavna Shroff®; Al M. Best°; Elvi Barcoma®; Steven J. Lindauer®

ABSTRACT

Objective: To determine if text message reminders regarding oral hygiene compliance have an
influence on the level of compliance within an orthodontic population.

Materials and Methods: In this prospective, randomized, controlled clinical trial, 42 orthodontic
patients were assigned to a text message or control group. Parents of patients assigned to the text
message group received a reminder text message one weekday each week. Oral hygiene
compliance was measured using bleeding index (Bl), modified gingival index (MGl), and plaque
index (PI), and visual examination of white spot lesion (WSL) development at baseline (T0), two
appointments after baseline (T1), and four appointments after baseline (T2).

Results: Bl, MG, and Pl scores were significantly lower in the text message group than in the

control group at T2.

Conclusion: A text message reminder system is effective for improving oral hygiene compliance in
orthodontic patients. (Angle Orthod. 2014;84:208-213.)
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INTRODUCTION

Oral hygiene compliance is one of the most
important factors controlled by the patient during
orthodontic treatment. Previous studies have demon-
strated a rapid decline in oral hygiene after the initial
bonding, followed by an improvement by the fifth
month of treatment.’ However, other studies have also
shown that oral hygiene compliance is lowest at the
end of orthodontic treatment, demonstrating the
challenge in obtaining sustained and acceptable oral
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hygiene during therapy.? Excessive plaque retention
around brackets is the cause of WSL formation during
orthodontic therapy.® Inadequate pretreatment oral
hygiene and poor oral hygiene during orthodontic
therapy are associated with greater incidence and
severity of WSLs.* These undesired side effects can
lead to unsatisfactory results or premature termination
of orthodontic therapy.

Among factors that predict patients’ compliance,
only a limited number have been closely correlated to
the demonstrated level of compliance.® These factors
include: a strong internal locus of control possessed by
the patient, a strong interpersonal relationship be-
tween the orthodontist and patient, documentation of
improvement in oral hygiene after detailed instruction,
successful school performance by the patient, and
positive parental attitudes toward treatment.'>” How-
ever, only a few orthodontic studies have introduced
interventions that could improve oral hygiene compli-
ance, including reward systems and the use of the
Hawthorne effect.®®

In medicine and dentistry, active reminders have
been reported to improve appointment attendance,
adherence to medication schedules, and positive
behavior changes.®'* A 2009 systematic review of
the influence of text messages on behavior changes in
the medical field demonstrated positive behavior
changes in 13 of the 14 studies that met the authors’
inclusion criteria, including smoking cessation therapy,
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Table 1. Bleeding Index (Bl) Measurements
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Table 3. Plaque Index (Pl) Measurements

Score Presentation Score Presentation
0 Absence of bleeding after 30 seconds 0 No plaque
1 Bleeding observed after 30 seconds 1 Discontinuous band of plaque at gingival margin
2 Immediate bleeding 2 Up to 1-mm continuous band of plaque at gingival margin
3 Band of plaque wider than 1 mm but less than 1/3 of surface
4 Plague covering between 1/3 and 2/3 of surface
diabetes self-management, and anti-obesity behav- 5 Plaque covering 2/3 or more of surface

ior."" In dentistry, postal, automated telephone, and
text message reminders were effective in reducing
appointment no-show rates.®'*'34 Additionally, text
message follow-up sent from an orthodontic office
following initial appliance placement resulted in lower
levels of patient’s self-reported pain.'® The influence of
text message reminders on oral hygiene compliance
has not been reported.

The aim of this study was to determine if there is a
relationship between reminding patients of the impor-
tance of oral hygiene via weekly text message
reminders sent to their parents/guardians and demon-
strated oral hygiene compliance.

MATERIALS AND METHODS

For this prospective, randomized, clinical trial,
approval was granted by the Virginia Commonwealth
University Institutional Review Board. Subjects were
required to be in active treatment at the VCU
Department of Orthodontics with full fixed appliances
in both arches, between the ages of 11 and 19, without
any significant medical/dental history, and living full-
time with a parent/guardian who owned a cellular
telephone with text messaging services. Patients were
excluded if they had health risks associated with
periodontal probing or if their parents were not
comfortable reading or speaking English.

During the consent/assent process, parents were
notified that they would receive one text message each
week for the duration of the study if their child was
randomly assigned to the text message group. It was
also made clear to them that their children would not
receive study text messages. Additionally, parents and
patients were made aware that their participation was
voluntary and that they could freely withdraw at any
time without any penalty or loss of benefits to which
they were otherwise entitled.

At the start of treatment, all patients were given
standardized oral hygiene instruction and received an

Table 2. Modified Gingival Index (MGI) Measurements

Score Presentation
0 Absence of inflammation
1 Mild inflammation (marginal or papillary unit)
2 Mild inflammation (entire marginal and papillary unit)
3 Moderate inflammation
4 Severe inflammation

oral hygiene kit that included a toothbrush, interprox-
imal brush, floss, and mouthwash. In order to allow
patients to adapt to oral hygiene with fixed appliances,
they were not asked to enroll in this study until at least
two appointments after bonding. At time point TO,
baseline readings of the Ramfjord teeth (maxillary right
first molar, maxillary left central incisor, maxillary
left first premolar, mandibular left first molar, mandib-
ular right central incisor, and mandibular right first
premolar) were recorded for bleeding index (BI),
modified gingival index (MGl), and plaque index (PI).
A PDT Sensor Probe (Zila Pharmaceuticals, Fort
Collins, Colo) was used to standardize periodontal
probing force, and cheek retractors were placed to
properly measure Bl. At each time point, patients were
permitted to brush upon arrival to their appointment
with archwires and ligatures in place to eliminate bias
related to appointment time.

The Bl was scored as described by Saxton and van
der Ouderaa'® upon probing the mesio-buccal, direct
buccal, and disto-buccal aspects of the gingival sulci of
the Ramfjord teeth. Bl scoring is described in
Table 1. One MGI measurement of the buccal
marginal gingiva for each Ramfjord tooth was scored
as described in Table 2. One Pl measurement was
recorded for the buccal surface of each Ramfjord tooth
according to the Turesky modification on the Quigley-
Hein PI scoring system and is described in Table 3.
Additionally, the presence of WSLs located on the
buccal surface gingival to the archwire was examined
visually on the maxillary and mandibular six anterior
teeth after being air dried for 5 seconds. WSL scoring
is described in Table 4.'®

Oral hygiene instruction and study measurements
were performed by the same blinded examiner two
appointments after baseline (T1) and four appoint-
ments after baseline (T2). The blinded examiner was
calibrated for measurements by the VCU Department

Table 4. White Spot Lesion Measurements

Score Presentation

0 No visible white spots or surface disruption

1 Visible white spot without surface disruption

2 Visible white spot lesion with roughened surface
3 Visible white spot lesion requiring restoration

Angle Orthodontist, Vol 84, No 2, 2014



210

Table 5. Description of Subjects in Each Group?

EPPRIGHT, SHROFF, BEST, BARCOMA, LINDAUER

Table 6. Mean (SD) Bl, MGl, and PI scores at TO, T1, and T22

Subjects n Mean SD P
Age,y
Control 21 13.67 1.59 .027
Text message 21 14.67 1.20
All 42 14.17 1.48
TO vs start of orthodontic treatment, mo
Control 21 11.14 3.53 .709
Text message 21 10.47 4.29
All 42 10.81 3.89
T1 vs TO, mo
Control 21 2.76 0.54 .059
Text message 21 3.10 0.78
All 42 2.93 0.68
T2 vs TO, mo
Control 20 5.36 0.71 776
Text message 20 5.48 1.03
All 40 5.44 0.88

a SD indicates standard deviation; TO, baseline; T1, two appoint-
ments after baseline; T2, four appointments after baseline.

of Periodontics chief resident. After T2 study mea-
surements were performed, patients were removed
from study participation.

Subjects were randomly assigned to one of two
groups, a text message or control group, using a block
randomization protocol. One parent/guardian of each
patient assigned to the text message group received a
text message once weekly at 1715 hours from a
cellular telephone that was only used for study text
messages. Patients did not receive any direct text
messages. Text messages were sent by one of the
authors not involved in study measurements. The
standardized text message was: “This is a message
from the VCU Orthodontic Clinic reminding you that it
is important to brush your teeth for 3 minutes after
every meal or at least 3 times daily. Cleaning your
teeth will help to keep them healthy and beautiful.”
Parents/guardians of patients assigned to the control
group did not receive study text messages.

Mean BIl, MGI, and Pl scores were compared
between groups across three time points using
repeated-measures mixed-model analysis of variance.
WSLs were compared between groups across three
time points using repeated-measures logistic regres-
sion after converting WSL into a No (score = 0) or Yes
(score 1, 2, or 3). Because four measurements were
compared, the significance level was set at P < .05/4
= 0.0125. SAS software was used for all calculations
(SAS Institute Inc, Cary, NC).

RESULTS

Of 45 consecutive patients that matched the
inclusion/exclusion criteria, 42 patients and their

Angle Orthodontist, Vol 84, No 2, 2014

Text Message Control Significance
(n = 21) (n=21) Between Groups

BI

TO 0.91 (0.073) 0.86 (0.073)

T 0.89 (0.087) 0.98 (0.087)

T2 0.60 (0.083)** 1.15 (0.083) e
MGl

TO 1.49 (0.121) 1.47 (0.121)

T 1.29 (0.140) 1.42 (0.140)

T2 1.03 (0.170) 1.84 (0.170) **
PI

TO 0.52 (0.124) 0.59 (0.124)

T 0.66 (0.126) 0.66 (0.126)

T2 0.23 (0.142)** 0.87 (0.143) *

a2 SD indicates standard deviation; Bl, bleeding index; MGI,
marginal gingival index; PI, plaque index; TO, baseline; T1, two
appointments after baseline; T2, four appointments after baseline.
** P < .01; ** P < .001.

parents consented to participate in the study. Follow-
ing consent/assent, 42 subjects were randomly as-
signed to the text message or control group. Forty
subjects completed all study measurements, as one
subject from each group did not complete T2 evalua-
tion because of inconsistent appointment attendance.
Overall, there were 25 females and 17 males, with a
mean age of 14.2 years, ranging from 11 to 18 years
old. By chance alone, older subjects were assigned to
the text message group (ftest P value = .027.)
Table 5 shows a description of study participants in
both groups. Subjects were enrolled an average of
10.81 months after bonding. T1 and T2 measurements
were at two and four appointments after baseline,
corresponding to a mean of 2.93 months and
5.44 months for these time points, respectively.
Table 6 shows BI, MGI, and Pl scores for both
groups at the three time points. There were no
differences in scores between the groups at baseline
(P > .5). Additionally, there were no baseline
differences in these indices based on sex (P = .982)
or age (P = .955). At T1, there were no Bl, MGl, or PI
differences between the groups. At T2, the text
message group had significantly lower Bl (P < .001),
MGI (P = .002), and Pl (P = .003) scores. None of
these T2 differences were related to sex (P > .6) or
age (P > .084). Within the groups, Bl and Pl improved
over time in the text message group (P < .007) but did
not change significantly within the control group.
Table 7 shows the proportions of WSLs for each
group and compares these proportions using odds
ratios. There were no differences between the groups
in prevalence of WSLs at any time point, and there
were no significant changes within either group across
the time points. The changes across time points in B,
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Table 7. Proportion of White Spot Lesions at TO, T1, and T2

Control Odds Significance
(n=21) Ratio Between Groups

Text Message
(n =21)

White spot lesions
TO 9.92 (4.58)

754 (4.04) 074 -
T1 1071 (487) 1071 (4.83)  1.00 -
T2 1157 (4.85) 16.98 (6.27)  1.56 -

2 T0 indicates baseline; T1, two appointments after baseline; T2,
four appointments after baseline.

MG, PI, and proportions of WSLs are displayed in
Figures 1—4, respectively.

DISCUSSION

This study examined the effect of a weekly text
message reminder emphasizing the importance of oral
hygiene compliance that was sent to parents of
patients. Outcome was assessed using Bl, MGl, PI,
and development of WSLs over time. The text
message group demonstrated significantly lower Bl,
MG, and Pl scores at T2, which was four appoint-
ments or an average of 5.44 months after baseline
(TO). According to the social psychology literature, it
takes a median time of 66 days to turn a behavior into
an automatic habit.”® This lag time in habit formation
may explain why differences in oral hygiene measures
were not seen at T1, which was two appointments after
baseline.

Bl is a strong indicator of oral hygiene compliance,
as it has been shown to have high sensitivity and
specificity in evaluating periodontal health.2°?' Addi-
tionally, MGI has shown high sensitivity for assessing
resolution and progression of gingivitis.?* Studies have
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indicated that MGl and Bl correlate well and should
produce comparable results when used together in a
clinical trial.?® Therefore, significantly lower Bl and MGl
scores in the text message group at T2 should be
viewed as strong evidence of the effectiveness of the
text messaging.

Although WSL development has been reported to
occur in as little as 2 to 3 weeks after plaque
accumulation in buccogingival areas of the teeth, in
this 5.44-month clinical trial, significant differences in
gingival health indices did not lead to significant
differences in WSL development.2® Despite this, WSL
development in the control group showed a trend
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Figure 4. Summary of white spot lesions.

toward increasing between T1 and T2. Therefore,
studies measuring the development of WSLs should
be conducted for longer than 6 months to determine
when significant differences in oral hygiene will result
in differences in WSL development.

Poor oral hygiene leading to the development of
WSLs could have a negative impact on an orthodontic
practice. Hamdan et al.?* reported that more than one-
third of general dentists indicated that if one of their
patients had severe WSLs after orthodontic treatment,
it could have a negative effect on their perception of
the treating orthodontist. This type of negative inter-
action with a general dentist could impact future
referrals. In addition, WSLs have been a major cause
of litigation for orthodontists, with juries awarding
plaintiffs with up to $100,000 for past and future dental
treatment and for past and future pain, suffering, and
disfigurement.?® The professional and legal issues that
WSLs could raise should strongly encourage practi-
tioners to strive for impeccable oral hygiene compli-
ance by their patients.

While the results of this study suggest that a text
message reminder improves oral hygiene compliance,
it is possible that its effectiveness was simply caused
by the extra attention provided to the text message
group. Sending messages to only the text message
group may have maintained their awareness that they
were in the study and influenced them to improve their
oral hygiene. The control group, however, may have
forgotten about study participation, allowing for a
decline in their compliance. There is a need for future
studies to determine whether the content of the text
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89.3 9.0 88.4

message or type of reminder system is important in
improving oral hygiene compliance or if the extra
attention provided to the text message group was the
causative factor in oral hygiene-compliance improve-
ment.

Directly text messaging parents of patients weekly to
remind their children to maintain an impeccable oral
hygiene protocol may not be that difficult to achieve in
a private practice, because several orthodontic com-
munication companies already provide text message
automated-reminder services, and several Web-based
text message programs are available free of charge.
While these have traditionally been meant to remind
patients to attend appointments, it seems reasonable
that the text could be modified to serve other purposes.
In addition, new applications for smart phones have
been developed to remind patients to brush, floss, wear
retainers, wear elastics, etc. Providing such a service
will maintain good communication between the ortho-
dontist and the patient and show that the orthodontist is
concerned about each patient’'s well-being. Both of
these orthodontist behaviors have proven to be
important in influencing patient satisfaction and ortho-
dontist-patient relationships.” Additionally, the doctor’s
expression of concern about the well-being of the
patient was also shown to be significant in predicting
patient adherence to orthodontic treatment protocol.” It
is imperative, however, to be sure that parents and
patients are aware of the frequency of communication
so that it is not perceived as spam, which may
negatively affect the orthodontist-patient relationship.
The results of this study indicate that a text message
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reminder system is an effective means of improving oral
hygiene compliance in orthodontic patients. Adding an
active reminder system of the importance of impeccable
oral hygiene should be strongly considered when
implementing a protocol to improve oral hygiene
compliance in orthodontic offices.

CONCLUSIONS

« A text message reminder system explaining the
importance of oral hygiene sent to parents of patients
once weekly is an effective way to improve oral
hygiene compliance in orthodontic patients over a
5.44-month period.

« Orthodontists should add an active reminder system
of the importance of oral hygiene compliance to their
typical protocol during treatment.
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