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Summary

Background: Pain can discourage patients from seeking orthodontic treatment or compromise
their compliance during therapy.

Objectives: To determine the effects of verbal and written information on orthodontic pain after
fixed appliance placement.

Trial design: Two-arm parallel design randomized controlled trial.

Methods: Healthy adolescents with permanent dentition enrolled for orthodontic treatment were
assigned to the study or control group using computer-generated random lists and allocation
concealment with sealed envelopes. Participants completed baseline questionnaires to assess
anxiety (State-Trait Anxiety Inventory Trait Version, Form X-2) and somatosensory amplification
(Somatosensory Amplification Scale). Brackets were placed in the maxillary arch, from first molar to
first molar, and an Australian archwire 0.012 inch was used for alignment. General verbal information
on orthodontic treatment was given to all patients by the same clinician. Participants included in
the study group received also detailed verbal instructions on orthodontic pain together with a take-
home information leaflet by another clinician. Outcome included assessments of pain intensity
with a Numerical Rating Scale (NRS) on the day of appliance placement (Day 1, bedtime) and twice
a day for the following 6 days (Day 2 to Day 7, morning, bedtime), and analgesic consumption.
Participants, statistician, and clinicians who gave general verbal information on orthodontic
treatment and instructions about how to score pain intensity were blinded to group assignment.
Results: Sixty patients were assigned to the study (n= 30, mean age: 15.4 + 1.3 years) or control group
(n=30, mean age: 14.7 + 3.2 years). At baseline, no significant between-group differences were present
in terms of anxiety and somatosensory amplification. Orthodontic pain scores were significantly lower
in the study group compared with the control one, at bedtime on Day 1 (P < 0.05) and in the morning
of Day 2 (P < 0.01). No significant between-group differences were found in following measurements.
Overall, analgesic consumption was significantly lower in study compared with the control (P< 0.01).
Conclusion: A combination of verbal and written information on orthodontic pain after placement
of fixed appliances reduced patient’s self-reported pain in the early stages.

Registration: This study was not registered.
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Introduction

The most common adverse effect of orthodontic treatment with
fixed appliances is pain, a factor that can discourage some patients
from seeking or continuing therapy and, also, adversely affects their
compliance during treatment (1-3). Lack of cooperation may lead to
disappointing treatment results, excessive treatment time, increased
fees, greater incidence, and severity of white spots lesions or caries
due to poor oral hygiene maintenance (4, 5). For these reasons,
orthodontic pain and its management represent a major concern to
both patients and clinicians (4). Pain induced by orthodontic tooth
movement is one of the most common symptoms experienced dur-
ing treatment; patient discomfort also refers to any painful sensa-
tion evoked by the presence of the appliances (e.g. mucosal ulcer,
tongue discomfort and gingival lesion) (6, 7). This unpleasant feeling
of pain generally begins within 4 hours, increases during the first
24-72 hours and then subsides gradually within a week after an
active orthodontic appliance has been inserted (8-10), while the dis-
comfort evoked by the presence of the appliances almost completely
disappears after the first weeks of treatment (4).

The use of analgesics is the most common method to manage
orthodontic pain (11-14). However, pharmacological interventions
may produce some undesirable side effects, may interfere with the
inflammatory process associated with orthodontic tooth movement,
and some patients may be allergic to them (15, 16). For these rea-
sons, a range of non-pharmacological approaches have been pro-
posed as alternatives, including mechanical approaches (17-20),
laser irradiation (21-25), and behavioural approaches (26-28).
Among them, cognitive behavioural therapy (27), a psychological
intervention consisting mainly of verbal instructions to alter patient
pain-related thinking combined with behavioural training, seems to
be effective for pain control during the early stages of orthodontic
treatment (29). However, little is known regarding the combined role
of verbal and written information on orthodontic pain perception.

This randomized controlled trial investigated the effects of verbal
and written information on orthodontic pain after the placement of
fixed appliances through detailed verbal instructions and counselling
given by the clinician combined with a take-home patient informa-
tion leaflet.

Subjects and methods

This two-arm parallel design randomized controlled trial was car-
ried out in accordance with the Consolidated Standards of Reporting
Trials (CONSORT) 2010 Statement (30).

Trial design and participants

The study included healthy individuals enrolled for fixed orthodontic
treatment at the Department of Orthodontics of the University of
Naples, Italy.

Inclusion criteria were patients’ age between 10 and 18 years,
general good health conditions, presence of permanent dentition
(second and third molars were not mandatory), and mild dental
crowding, allowing the placement of brackets from first molar to
first molar in the maxillary arch. Exclusion criteria were patients
scheduled for fixed orthodontic treatment with extractions, previous
orthodontic treatment, dental caries, chronic analgesic consumption,
pain-related pathology, and self-reported pain prior to orthodontic
treatment beginning [as measured on a Numerical Rating Scale (NRS)
at baseline]. Eligible patients were randomly assigned to the study or
control group. The study was approved by the Ethic Committee of

University of Naples ‘Federico II’ (number of approval: 293/18) and
subjects involved in the study or their parents/guardians gave volun-
tary informed consent to participate in the research.

Interventions

Metal brackets with 0.022” x 0.028” slot MBT prescription (Victory
Series Low Profile, 3M Unitek, Monrovia, CA, USA) were placed in
the maxillary arch and a 0.012” Australian archwire (A. J. Wilcock,
Whittlesea, Victoria, Australia) with elastomeric ligature ties were used
for teeth alignment. The treatment followed a nonextraction protocol
and a full engagement to all teeth was carried out from Day 1.

After the initial archwire was placed, general verbal instructions
on the orthodontic treatment regarding dietary habits, oral hygiene
maintenance, and general information on orthodontic pain were
given to the patients included in both groups by the same operator
who was blinded to the group allocation. Paracetamol consumption
was recommended if needed.

Participants included in the study group received also written
information on orthodontic treatment and, particularly, on ortho-
dontic pain characteristics and management. To ensure consistency,
the additional detailed verbal information was given by another clin-
ician according to a written information leaflet that the patient was
asked to take home and read thoroughly.

The information leaflet reported that everyone feels pain or dis-
comfort after placement of fixed orthodontic appliances and illus-
trated the possible reasons for these unpleasant sensations. Particular
emphasis was given to the fact that pain is most intensely felt 24-72
hours after initial archwire placement, then gradually subsides and
finally disappears. Similarly, the discomfort evoked by the presence
of the appliance commonly disappears after the first weeks of treat-
ment. The patients were reassured that orthodontic pain could be
controlled through the use of analgesics (paracetamol was recom-
mended, if needed) and that discomfort could be relieved through
the use of the orthodontic wax. The patients were also informed of
possible difficulty in chewing hard food and appropriate changes in
dietary habits were recommended. They also received instructions
on oral hygiene procedures. Furthermore, the leaflet stressed the im-
portance of a positive attitude towards orthodontic treatment and
reassured the patient that a clinician would have been available for
any doubt.

Outcomes

All participants completed baseline questionnaires to assess their level
of pain using a NRS scale (0: no pain; 10: worst pain I can imagine).
They were also invited to fill in the State-Trait Anxiety Inventory
Trait Version (STAI-T, Form X-2) (31) and the Somatosensory
Amplification Scale (SSAS) (32) to evaluate, respectively, their levels
of anxiety and somatosensory amplification, because these factors
can affect orthodontic pain perception (33).

Maxillary dental casts were digitized and a baseline evaluation
of arch length discrepancy was carried out using a digital software
(Delta-Dent, Outside Format, Spino D’Adda, Cremona, Italy), in
order to determine the severity of dental crowding.

After the placement of fixed orthodontic appliances, each patient
was instructed to score the intensity of pain using NRS as primary
outcome measure and to record analgesic consumption as secondary
outcome measure on the day of appliance placement (Day 1, bed-
time) and twice a day for the following 6 days (Day 2 to Day 7,
morning, bedtime). Written instructions on how and when to fill in
the questionnaire were given to all participants.
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Sample size

The study was powered to detect a minimum significant difference in
visual analogue scale of 15 mm on the 100-mm visual analogue scale
setting o = 0.05, a power of 80 per cent, and a hypothesized within
group sigma of 20 mm, obtained from a previous study (26); as a min-
imum, 29 patients would have been required in each treatment arm.

Randomization

Two computer-generated restricted random lists were used to create
two groups with equal numbers of patients by an investigator with
no clinical involvement in the trial. The allocation sequence was
concealed in sequentially numbered, opaque and sealed envelopes.
Corresponding envelopes were opened only after the enrolled par-
ticipants completed baseline assessments and it was time to give the
detailed verbal information.

Blinding

Participants were blinded to the group allocation and were not made
aware that the verbal or written information were part of the study.
The operator who gave general verbal information on the ortho-
dontic treatment and the one who gave instructions about how to
score the intensity of pain and how to record analgesic consumption
were blinded to the group allocation. Data were analyzed by a statis-
tician, which was also blinded to the patient allocation.

Statistical analysis

After evaluating that standardized skewness and standardized kur-
tosis were within the range expected for data from a normal dis-
tribution, a multilevel generalized model was fitted and a multiple
regression analysis of variance (ANOVA) for repeated measures with
split plot design was utilized to evaluate the presence of any signifi-
cant difference in the pain perception between groups, moments, and
the interaction groups * moments.

A one-way ANOVA was used to evaluate any between-group
difference in STAI and SSAS. Differences in analgesic consumption
were analyzed through a chi-squared test. The a level was a priori
set at 0.05.

Results

Fifteen patients did not fulfil the eligibility criteria (congenitally
missing maxillary lateral incisors, 7 = 2; congenitally missing max-
illary second premolars, 7 = 1; patients scheduled for fixed ortho-
dontic treatment with extractions, 7 = 6; patients scheduled for fixed
orthodontic treatment in the mandibular arch, » = 6) and therefore
were not included in the study. Sixty patients were randomly as-
signed to the study (7 = 30; 17 females, 13 males; mean age: 15.4 =
1.3 years) or control group (7 = 30; 17 females, 13 males; mean age:
14.7 = 3.2 years). Figure 1 shows the flow of participants through
each stage of the randomized trial.

No significant between-group differences in STAI (44.8 + 4.3 in
the study group and 44.9 = 6.1 in the control group F = 1.0; P = ns)
and SSAS (24.6 = 6.4 in the study group and 21.6 = 5.5 in the con-
trol group; F = 2.51; P = ns) values were observed. None of the
participants in either groups reported pain at baseline using NRS.
No significant between-group difference in crowding was found in
the study (-0.13 = 2.46 mm) compared with the control (-0.61 =
2.52 mm) group. This guaranteed comparability between groups in
terms of anxiety, somatosensory amplification, baseline self-reported
pain, and dental crowding.

Assessed for eligibility
Enrollment (0=75)

Excluded (n=15)

- Not meeting inclusion criteria (n=15)
- Declined to participate (n=0)

- Other reasons (n=0)

Randomized (n=60)

l Allocation | l

L

Allocated to intervention (n=30)

- Received allocated intervention (n=30)

- Did not receive allocated intervention - Did not receive allocated intervention
(n=0) (n=0)

Lost to follow-up (n=0)

Allocated to intervention (n=30)
- Received allocated intervention (n=30)

Lost to follow-up (n=0)

Discontinued intervention (n=0) Discontinued intervention (n=0)

Analysed (n=30)
Excluded from analysis (n=0)

Analysed (n=30)
Excluded from analysis (n=0)

Figure 1. CONSORT diagram showing the flow of participants through each
stage of the randomized trial (n, number of patients).

Interactions and 95,0 Percent Confidence Intervals

—— control group
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w
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Figure 2. Mean pain intensity of the two groups over 4 days. No significant
differences were found in the following measurements.

Pain perception was statistically (P < 0.05) higher in the control
group at bedtime on the day of appliance placement (Day 1), and on
the subsequent morning (Day 2; P < 0.01), whereas no significant
differences were found in following measurements. Figure 2 show
the NRS mean values in both groups over 4 days. A time-related sig-
nificance with respect to the first value was found for both the study
and the control group beginning from the morning of Day 3.

Twenty per cent of patients in the study group and 56.7 per cent
of patients in the control group took analgesics. Overall, analgesic con-
sumption was significantly (P < 0.01) lower in study group (6 tablets)
than in control group (30 tablets). Table 1 reports analgesic consumption.

Discussion

This is the first study that aimed to investigate the effect of verbal
and written information on orthodontic pain after placement of fixed
appliances through detailed verbal instructions and counselling given
by the clinician, combined with a take-home patient information
leaflet. Verbal communication has a crucial role in building a thera-
peutic doctor—patient relationship and may have a profound impact
on the patient’s psychological state (34). Discussion with patients
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Table 1. Analgesic consumption (n, number of tablets)

Day 1 Day 2 Day 3 Day 4

Bedtime Morning Bedtime Morning Bedtime Morning Bedtime Total
Control group 16 11 1 2 0 0 0 30
Study group 6 0 0 0 0 0 0 6

No analgesic consumption was detected from Day 4.

represents a useful opportunity to positively influence the physical,
psychological, and social factors (the so called ‘contextual factors’)
that characterize the multidimensionality of pain (35). A positive ap-
proach to pain can reduce the global pain experience through verbal
suggestions. Verbal information given by clinicians about the ex-
pected pain or discomfort, combined with reassurance and encour-
agement can influence patient expectations, memories, and emotions
that can contribute to the development of a positive context capable
of reducing pain perception by triggering a placebo effect (35, 36).

For example, cognitive behavioural therapy, a psychological
intervention consisting mainly of verbal instructions to identify and
correct negative thinking, has been found to reduce pain during the
early stages of orthodontic treatment (27).

Written communication has powerful effects as well. Reading
written materials reinforces verbal information and enables patients
to refresh their memory about information given by the clinician
(37). The attempt should be to exploit the power of written words on
the human psyche, similarly to bibliotherapy, a form of supportive
psychotherapy in which the patient is given carefully selected ma-
terial (appropriate books or other written materials) as an adjunct
to psychological treatment, usually intended to be read outside of
psychotherapy sessions (38). The basic assumption is to learn from
high-quality written material for therapeutic benefit (39). In a study
conducted on a sample of patients undergoing treatment for psychi-
atric disorders, those asked to read a psychological ‘self-help’ book
demonstrated clinically significant improvement in their overall
well-being, simply by reading and gaining a greater understanding
of their condition (40).

In general health care, international treatment guidelines for
patients before surgical intervention recommend both verbal and
written information on pain relief, because it can be difficult to as-
similate verbal information only, especially if it is too extensive and
provided before surgery, which is a complex care situation for the
patient (38). In orthodontic care, structured telephone calls and text
messages from a health care provider after the placement of fixed
appliances have been found to reduce post-operative pain through
information about expected discomfort, patient reassurance, and en-
couragement (26, 28, 41), but no specific recommendations on pre-
operative information on pain are available.

Pain has been recognized as the most common adverse effect of
orthodontic treatment with fixed appliances; this can significantly
affect patient compliance (1-3). Missing or unrealistic information
about possible pain or discomfort during treatment can have nega-
tive effects on patient compliance as well (4). Since poor cooperation
can have negative effects on treatment outcomes and costs (4, 5), it
is crucial that clinicians provide evidence-based information on pain
characteristics and management prior to treatment beginning. The
discussion with patients can help the clinician to evaluate patient’s
belief on pain and, if necessary, to discourage any unrealistic expec-
tation, which may lead patients to rely on unproven or fake informa-
tion delivered by the internet, social media, or peers.

In the present study, thanks to a combination of verbal and
written information, patients were reassured that pain and discom-
fort were expected side effects after the placement of fixed ortho-
dontic appliances, but they could be controlled and gradually
disappear. A 1-week time period was chosen for observation, based
on the fact that it represents the clinically meaningful time period in
terms of change in pain intensity levels (13). A control group of pa-
tients who did not receive the information leaflet was used for com-
parisons. We decided to include only subjects who did not self-report
pain before the intervention, because baseline pain can modify pain
perception (13). Moreover, in order to avoid the influence of past
experiences on pain perception, we enrolled only patients who had
not received previous orthodontic treatment. The baseline anxiety
levels and somatosensory amplification were also recorded using val-
idated questionnaire, the STAI-T, X-2 Form, and the SSAS. It was
possible to conclude that there were no significant differences be-
tween the groups for these variables, which could affect orthodontic
pain perception (33). For the same reasons, arch length discrepancy
was measured at baseline and no significant differences were found
between the groups for crowding. Moreover, treatment was standard-
ized by bonding the same brackets in the maxillary arch, from first
molar to first molar, and by using the same archwire with elastomeric
ligature ties for initial alignment. The primary outcome of interest
was the patient-reported pain intensity assessed using a NRS. This
is a validated instrument, easy to complete even by young patients
(42-44), and was given to all patients with a simple and clear re-
minder regarding how and when to fill it out. Analgesic consumption
was also recorded as a secondary form of assessment of the amount
of discomfort experienced by patients. Patients were allowed to take
analgesics in order to mimic the everyday clinical practice, in which
the orthodontist recommends analgesic consumption for orthodontic
pain relief. Our assumption was to keep both the study and the con-
trol group under the same experimental conditions, and, irrespective
of group assignment, it would have been unethical to prevent any of
the participants from analgesic consumption, if needed.

For the study group, the maximum mean pain intensity was ob-
served at Day 1 (bedtime), while for the control group, it was observed
at Day 2 (morning). The mean NRS scores gradually decreased in the
following days and showed a time-related significant reduction of pain
at Days 3 to 7 (morning and bedtime) compared to Day 1 (bedtime).
These findings are in agreement with previous studies, which have
shown mean pain intensity to peak around 4 and 24 hours following
archwire placement and then to gradually subside (8-10).

Pain perception was statistically significantly lower in the study
group at bedtime on the day of bonding (Day 1; P < 0.05), and the
morning after the appliance placement (Day 2; P < 0.01) compared
with controls, whereas no significant between-group differences
were found in following measurements. A significantly lower anal-
gesic consumption was observed in the study group compared with
controls, which is in agreement with the results from the NRS scores.
These findings highlight the importance of cognitive factors such
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as patient’s expectations on orthodontic pain perception, because
receiving detailed information about both the characteristics of pain
and the management of discomfort reduced self-reported pain and
analgesic consumption.

A recent Bayesian network meta-analysis (29) reported that,
among the behavioural therapy interventions for orthodontic pain
relief at peak pain intensity, cognitive behavioural therapy (27) was
more effective than structured phone calls and text messages in order
to give patients reassurance about pain (26, 28, 41). This difference
was ascribed to the fact that the cognitive behavioural therapy
intervention offered an active psychological counselling (guided
relaxation training and assistance in tackling pain-related anxiety)
through a structured phone call made by a therapist on a daily basis.

This procedure involves significant burden for clinicians, pa-
tients, or both, with implications for costs and impact on daily life
and also requires the presence of a therapist. The combination of
verbal and written information presented in this study is a simple
and less time-consuming procedure, that can be easily performed
by an orthodontist in everyday clinical practice, aiming to improve
patient compliance and to gain a more positive patient attitude to-
wards treatment.

The main purpose of the information leaflet adopted in this study
was to inform patients in detail on orthodontic pain characteristics
and management. It was also decided to combine the leaflet with a
specific verbal explanation in plain language provided by a know-
ledgeable person in order to ensure a proper understanding of the con-
tent by patients, thus refraining participants from accessing additional
information from alternative sources such as consulting the internet
as a strategy for clarification, as already reported in the field of medi-
cine for leaflets of commonly prescribed medications (45). In fact, a
lack of comprehension or a misunderstanding of medical information
by patients may be associated with increased anxiety, decreased in-
volvement of patients and, also, jeopardize patient-doctor relation-
ship, which is essential for patient cooperation during treatment (46).

Limitations

A weakness of the present study is that it is not possible to know if the
two verbal information sessions together (in the study group) are the
reason for the findings of the differences between the groups, instead
of the take-home written information leaflet. A third group which
did not get the additional verbal information, but only a written
leaflet, was not included. It cannot be excluded that the repeated
verbal information (by another person than the one that gave gen-
eral verbal instructions) could have influenced patient cooperation,
thus being among the reasons for the findings of differences between
the groups. Another limitation is that the study was powered to de-
tect a minimum significant difference in visual analogue scale, like-
wise previous studies using cognitive behavioural therapies, phone
calls, and text messages and evaluating orthodontic pain perception
after initial archwire placement (26-28, 41), while participants were
asked to fill in a NRS because it proved to be a valid measure for
assessing pain intensity in children (42-44). A further weakness was
the absence of trial registration.

Generalizability

The generalizability of study’s results could be limited by the fact
that brackets were placed only in the maxillary arch in subjects
with mild dental crowding, who had no previous orthodontic treat-
ment, and who did not report pain prior to orthodontic treatment
beginning.

Conclusions

This randomized controlled trial demonstrated that a combination
of verbal and written information on orthodontic pain character-
istics and management reduced both the intensity of self-reported
pain and analgesic consumption after placement of fixed appliances.
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