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Effect of text message follow-up on patient’s self-reported level of pain

and anxiety

Daniel J. Keitha; Daniel J. Rinchuseb; Meghan Kennedyc; Thomas Zullod

ABSTRACT
Objectives: To determine whether a text message reduces the severity of patient self-reported
levels of pain and anxiety following initial placement of orthodontic appliances.
Materials and Methods: Thirty-nine orthodontic patients were randomly assigned to one of two
groups and matched for age, gender, and bracket type (self-ligating vs conventional). The subjects
completed baseline questionnaires to ascertain their levels of pain and anxiety before initiating
orthodontic treatment. Following the initial appointment, subjects completed the pain questionnaire
and anxiety inventory at the same time daily for 1 week. One group received a structured text
message showing concern and reassurance, while the second group served as a control and
received no postprocedural communication.
Results: There was a statistically significant difference in pain in relation to time between the text
message group and the control group as it was demonstrated that demonstrated that compared
with the text message group, mean pain intensity increased and selfreported discomfort was longer
in the control group. Anxiety was determined to be at its peak the day following initial orthodontic
appliance placement and gradually tapered off from that time point. No intergroup difference was
noted when analyzing anxiety.
Conclusions: This study demonstrated that a text message sent from an orthodontic office
following initial appliance placement resulted in a lower level of patient’s self-reported pain.
Additionally, patient anxiety is at its peak the day following the initial appointment and decreases
from that point forward. (Angle Orthod. 2013;83:605–610.)
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INTRODUCTION

The initial placement of orthodontic appliances can
cause discomfort, and patients must undergo a
number of substantial adaptations in a relatively short
period of time. According to several investigations1–4

that examined factors deterring individuals from

undergoing orthodontic treatment, it was reported that
the pain related to orthodontic appliances appeared to
be the primary complaint of patients, more notably in
adults than in adolescents,5 and that this discomfort
was a major determining factor for avoiding orthodontic
treatment.6 It has been reported that pain intensity was
greater following placement of an orthodontic arch wire
than after routine dental extractions7 and that this
discomfort could adversely affect patient compliance
during treatment.8,9 From these studies,1–4 approxi-
mately 94% of patients experienced some amount of
pain during orthodontic appliance wear and average
pain reported, measured at time points varying from
1 week to several months following initial appli-
ance placement, was 42 on a 100-mm visual analog
scale.10,11 Scheurer et al.12 demonstrated that the
amount of actual tissue injury is not the only factor
determining the severity of the pain and that there may
be only a mild association between the pain stimulus
and the patient’s response to that pain incitement.
Other factors, including anxiety, could be a primary
contributor to the severity of pain experienced follow-
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ing initial bonding as this relationship has been
adequately demonstrated in both medicine and den-
tistry.13,14

It has also been suggested that there may be a
difference between the amount of pain experienced
when using self-ligating brackets as opposed to
conventional brackets. For instance, some studies of
short duration15,16 showed that patients treated with
self-ligating brackets reported, on average, lower pain
intensity. However, in a systematic review conducted
by Fleming and Johal,17 it was concluded that
insufficient evidence exists to make the claim that
one bracket system results in lower perceived pain
levels than another.17

Although not a new idea, the concept of bibliother-
apy,18 defined as ‘‘an adjunct to psychological treat-
ment that incorporates appropriate books or other
written materials, usually intended to be read outside
of psychotherapy sessions, into the treatment regi-
ment,’’18 emphasizes the power of the written word on
the human psyche. It is believed that through active
participation in one’s treatment, behavioral attitudes
can be shaped. Jamison and Scogin19 studied a group
of 80 individuals undergoing treatment for psychiatric
disorder. They divided this group in half and, as part of
their treatment, instructed one group (experimental) to
read a psychological ‘‘self-help’’ book, while the other
group (control) refrained from the assigned reading.
They reported that those in the experimental group
demonstrated clinically significant improvement in their
overall well-being simply by reading and gaining a
greater understanding of their condition. Neurolinguis-
tic programming,20 or NLP, is another concept showing
the effect of words, from a positive and negative
aspect, on one’s internal dialogue and external
communication as well as on our nervous system.
The potent ability of words to both heal and harm
cannot be denied.

It has been reported21 that a telephone call from a
healthcare provider leads to a reduction in pain
intensity and anxiety during the initial phases of
comprehensive orthodontic treatment. Bartlett et al.21

showed that the mere act of a phone call placed to a
patient in the hours following orthodontic appliance
placement resulted in a statistically significant reduc-
tion in postprocedural pain and anxiety. It was further
noted that the content of the call was irrelevant to the
patient’s self-reported pain and anxiety levels. Detailed
phone calls such as this have been shown to be helpful
in both dental22 and medical settings.23

The number of individuals using text message as
their primary means of communication is at an all-time
high, even outnumbering phone calls by a rate of
nearly two to one.24 In a recent survey conducted by
Nielsen, the American teenage population is sending

and receiving an average of 3339 texts per month.24

That figure, established in 2010, is up 8% from the
previous year, and one can only speculate that usage
will grow at an even greater rate in the years to come.

The purpose of this study was to determine if there is
a difference in self-reported pain and anxiety after
initial placement of orthodontic appliances between
patients who receive a postprocedural text message
and those who receive no correspondence post
appointment.

MATERIALS AND METHODS

This research protocol was approved by the Seton
Hill University Institutional Review Board and was
conducted on a convenience sample of 39 consecu-
tively treated patients. Guidelines as described by
CONSORT 201025 were followed, including consent
forms that were completed by the subject and parent
prior to participation. Inclusion criteria were patients
between 10 and 18 years of age, access to a cellular
telephone, orthodontic treatment with fixed maxillary
edgewise appliances, no previous orthodontic treat-
ment, no reported chronic usage of analgesic medica-
tions, and no pain-related pathology or disease. The
text message group comprised 15 female and 5 male
patients with a mean age of 12.6 years, while the
control group included 10 female and 9 male patients
with a mean age of 14.2 years. Race of subjects was
white. In order to maintain a type I alpha risk of .05 and
power of 80%, it was previously21 determined that 36
subjects would be needed in each of the two groups.
Given the patient population that met this study’s
inclusion criteria and a timeline for this study, a sample
size of 20 and 19 (text message and control group,
respectively) subjects per group was achieved.

In accordance with CONSORT 201025 and random-
ized sequencing guidelines,26 subject group assign-
ment was done by preassigning the first 20 subjects to
either group 1 (text message) or group 2 (control). This
random subject assignment that occurred for the first
20 individuals enrolled in the study was done in two
groupings: the first group received a structured,
standardized text message offering the patient en-
couragement and concern as to their well-being
following initial treatment; the second group, serving
as a control, received no text message.

Subjects were blinded as to group status and were
not made aware that a text message was part of the
study. The additional 19 study participants were then
assigned to the experimental and control groups in an
attempt to closely approximate the trial arms based on
a minimization protocol as described by Pandis.26

Prognostic factors such as age, gender, and bracket
type were taken into account when determining subject
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group assignment. Although all patients were bonded
with fixed edgewise maxillary appliances, some
variation of the initial arch wire may have occurred,
and this was not accounted for during the minimiza-
tion26 process. However, a systematic review conduct-
ed by Wang et al.27 concluded that patient discomfort
does not appear to be significantly altered by the type
or size of the initial aligning arch wire.

At the initial treatment appointment, a questionnaire
was used to assess each subject’s baseline level of
pain. This questionnaire consisted of a number of
inquiries, including whether the patient experienced
any pain the day prior to initial bonding, the subject’s
current level of discomfort (as measured on a 100-mm
visual analog scale), and the number of analgesics
taken during the previous 24 hours. A similar ques-
tionnaire was filled out by the subjects at their homes
approximately 4 hours after bonding and daily for the
next 7 days.

In keeping consistent with the study protocol of
Bartlett et al.,21 the Spielberger State-Trait Anxiety
Inventory for Children (STAIC)28 was also completed
by each subject at baseline and daily for 7 days
following appliance placement. This questionnaire
uses a three-point Likert scale to evaluate present
levels of patient anxiety (state)28 in addition to
examining other personality features (trait).28

Following initial placement of fixed edgewise max-
illary appliances and aligning arch wires, patients
received postoperative instructions and a reminder
regarding how and when to fill out the aforementioned
questionnaires. Since previous studies5,7 have report-
ed average patient discomfort following initial archwire
placement to last up to 5 days, a period of 1 week for
analysis aptly covers that time frame and allows for
individual patient variation. Patients were further
instructed to avoid taking pain medication unless
necessary.

RESULTS

All data were analyzed using SPSS version 19. Pain
and state-anxiety were analyzed as 2 3 8R analysis of
variance (ANOVA), and the total number of pain
medications taken was analyzed using a Student’s
t-test for independent means.

When following these subjects for a 7-day period after
placement of the initial orthodontic appliance, both
groups reported some degree of pain and anxiety. Upon
comparison, the levels of overall self-reported pain
changed depending on the group assignment (text
message vs control) when using time as the compar-
ative factor (F 5 3.28, P 5 .002) (Figure 1; Table 1).

A Bonferroni post hoc analysis revealed that the
control group reported statistically significant levels of

pain that were greater (P , .05) at days 2, 3, 4, and 5,
as compared to the text message group. The text
group also reported a slightly greater amount of pain at
baseline and 4 hours following initial appliance
placement, but these measurements were reported
prior to text message receipt and were not significantly
different from the control group. Additionally, using
time as a key comparative measurement, the text
message group exhibited pain for a shorter period of
time (Figure 1; Table 1).

Maximum mean pain intensity for both groups was
at its highest level at day 2 as the text message group
reported an average 50.35 mm and the control group
reported an average of 58.42 (Figure 1; Table 1). At
the time of maximum discomfort, it was shown that the
text message group reported a 16% reduction in pain
as compared to the controls, which was deemed
statistically significant. Pain was also analyzed by
looking at overall usage of analgesics during the 7-day
period. No significant group differences were noted.

The Spielberger State-Trait Inventory was used to
evaluate the differences in anxiety between the groups
during the research period. State-anxiety was noted to
be highest at day 2 and gradually decreased during
days 4, 5, 6, and 7; however, post hoc analysis
showed no significant differences from the perspective
of an intergroup comparison (F 5 1.907, P 5 .069)
(Figure 2).

DISCUSSION

The aim of this investigation was to evaluate
whether the written word (text messaging) has the
same impact as the spoken word (telephone call).21 To
our knowledge, this was the first clinical trial comparing
the effect of a text message on patients’ self-reported
levels of pain and anxiety. We found that a text
message sent following initial appliance placement

Figure 1. Mean pain measurements (in millimeters) of the text

message and control groups over the 7-day trial period.
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resulted in decreased perception of pain. This finding
is similar to that reported by Bartlett et al.21 in which it
was found that the mere act of a telephone call to
patients following an initial orthodontic procedure
resulted in reduced levels of pain. Our results differ
from that study, however, in the fact that we did not
find reduced levels of anxiety when comparing the text
message and control groups.

The power of the spoken word, or in this instance the
written word, appears invaluable when it comes to
serving as a means of reducing the pain that may be
experienced by patients when undergoing some form of
medical-related procedure. Using this form of technol-

ogy for communication purposes is not the only
advantage, however. Text messaging was used recent-
ly as part of a smoking cessation program29 in which
motivational messages were sent to a group of smokers
and a control group. After a 6-month correspondence
period, nearly double the number of individuals who
received the text message quit smoking as opposed to
those who did not receive any contact.

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 while being cognizant of
patient privacy as dictated by HIPAA. Furthermore, the
number of individuals owning a cell phone is greater
than the number of individuals owning a computer.24

Ease of usage 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. On
comparing individuals from Generation X (those born
between the 1960s and 1980s) and Generation Y
(those born between the 1980s and 2000s), reports
state that 43% of those in Generation Y are texting
daily, while 31% of Generation X have adopted this
method of communication.24 Clearly, texting is not
merely a youth movement.

Since introducing text confirmations into their patient
reminder armamentarium, US communication compa-

Table 1. Pain vs Time Group Means and Standard Deviations

Time of Pain Measurement

Group 1 5 Text Message;

2 5 Control Mean, mm SD, mm N

Baseline 1 15.10 18.806 20

2 5.95 7.742 19

Total 10.64 15.057 39

4 Hours after appointment 1 42.30 24.155 20

2 41.42 24.204 19

Total 41.87 23.863 39

Day 2 1 50.35 20.833 20

2 58.42 23.227 19

Total 54.28 22.119 39

Day 3 1 33.05 19.750 20

2 48.89 27.550 19

Total 40.77 24.878 39

Day 4 1 21.60 17.783 20

2 39.68 29.407 19

Total 30.41 25.527 39

Day 5 1 12.60 12.824 20

2 21.42 22.154 19

Total 16.90 18.294 39

Day 6 1 8.75 11.016 20

2 11.37 12.280 19

Total 10.03 11.570 39

Day 7 1 6.55 8.864 20

2 6.68 9.995 19

Total 6.62 9.307 39

Figure 2. Mean anxiety measurements of the text message and

control groups over the 7-day trial period.
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ny Televox has seen effective response rates ranging
from 48%–61%, which, in comparison, was greater
than that seen by phone and e-mail message
reminders.24 In contrast, a study30 comparing the
effectiveness of a text message to a voice reminder
regarding patient appointments found that text mes-
saging resulted in more than twice as many missed
appointments. As both times and generations change,
and based on current trending, one might expect that
the number of individuals using text messaging as a
primary means of correspondence will only grow.

Contact with the patient following initial placement of
orthodontic archwires can serve as an effective means
of alleviating a number of measures that cause undue
pain, anxiety, and stress among orthodontic patients.
Given that pain and discomfort are frequent accompani-
ments to a number of orthodontic procedures, the
orthodontic professional and/or staff should make the
patient as comfortable as possible. One way to accom-
plish this is via increased office-patient communication. In
doing so, not only is treatment completed at a higher rate,
but it is also finished with a greater degree of efficiency,
compliance, and, most importantly, patient satisfaction.

In the conduction of any randomized controlled trial,
a certain degree of bias, which is inherent in each study,
exists. In order to maximize the reliability and validity of
the results, it is imperative that the researchers attempt
to minimize the influence various factors such as
random error, bias, and confounding have on the trial’s
outcome. As delineated by Pandis,31 four types of bias
are commonly discussed, and they include selection
bias, performance bias, detection bias, and subject
attrition (postrandomization bias). In this study, we
attempted to account for each form in various manners.
To ensure that proper statistical reporting was complet-
ed, all results were analyzed independently and
computed by the university’s statistical department.

Given the patient population that met this study’s
inclusion criteria and a timeline for this study, a sample
size of 20 and 19 (text message and control group,
respectively) subjects per group was achieved; how-
ever, a larger sample size would have been preferred
in order to achieve an ideal type I alpha risk and power.
This would have allowed for an increase in generaliz-
ability of this study’s results. Future studies may look at
using three groups: (1) text message follow-up, (2)
phone call follow-up (to compare effectiveness of
phone call vs text message), and (3) control group.

CONCLUSIONS

N This study established that a text message sent from
the orthodontic office following the initial appliance
placement resulted in a lower level of self-reported
pain.

N It was also noted that patient anxiety is at its peak the
day following the initial appointment and decreases
from that point forward. Overall anxiety, however, did
not change as a result of postprocedural communi-
cation.
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