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ABSTRACT

Aim and objective: To assess the efficacy of an innovative vibrating device and compare it with the conventional method in reducing discomfort

during the administration of local anesthesia.

Materials and methods: Forty children in the age-group of 4-8 years requiring local anesthesia for routine dental procedures were allocated
to either a control or experimental group, with 20 children in each group. The preoperative assessment of behavior was carried out using the
Frankl Behavior Rating Scale. Both groups received local anesthesia using the intraoral conventional approach. However, in the experimental
group, a vibrating device was simultaneously placed over the cheek during local anesthesia administration. The SEM (sounds, eyes, motor)
scale was used to assess the level of comfort or pain during the administration of local anesthesia. Data were subjected to statistical analysis

and the level of significance was considered at 5%.

Results: The mean SEM score in the control group was 6.65 + 21.95 which was significantly higher than 3.80 + 1.15 in the experimental group

(p < 0.001).

Conclusion: The vibrating device was useful and effective in reducing pain and discomfort during intraoral local anesthesia administration.
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INTRODUCTION

Management of pain and anxiety is of paramount importance in
pediatric dentistry. On experiencing pain during dental treatment,
children exhibit behavioral problems, which necessitate the
implementation of appropriate behavior management protocols.'
The injection of local anesthesia remains one of the most fear and
anxiety-inducing and painful procedures in pediatric dentistry.%3

The pain of injection in pediatric patients may result in long-
term negative consequences, such as fear and anxiety, causing a
negative influence on the behavior, comfort, and cooperation of
the child during subsequent dental visits.*

To reduce the discomfort associated with dental injections,
several pharmacological and alternative delivery methods have
been carried out.” The use of lidocaine patches, topical anesthetics,
and anxiolytic drugs have their limitations.>” Although topical
anesthetics and lidocaine patches are effective on surface tissue,
their application still does not provide a completely painless
injection.® Anxiolytic drugs can add to the appointment time, have
adverse effects, and come with increased legal risks.”

The newer methods include computerized delivery systems,
such as “The Wand” CompuDent system, Jet-injection, vibrotactile
devices such as Vibraject and DentalVibe.">#10 All these systems
require the use of sophisticated technology and are expensive,
thereby increasing the cost of dental treatment. The search
continues for an affordable system that can reduce discomfort
associated with needle insertion and thereby reduce dental fear
in children.

Vibration stimulus is one of the non-pharmacological
methods used to diminish the pain and discomfort associated
during administration of local anesthesia. The “gate control”
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theory of Melzack and Wall proposed in 1965 suggests that the
pain experience can be reduced by activation of nerve fibers that
conduct non-noxious stimuli.!" The incorporation of this theory
would prove to be advantageous in the very sensitive orofacial
region where more than a third of the cells in the somtosensory
cortex of the brain are devoted to sensory inputs from the mouth.'?
In the orofocial region, vibration stimuli can be used to raise the
pain threshold and relieve pain of dental origin."

A commercially available device, “BUZZY” (MMJ Labs, Atlanta,
GA, USA) has been invented by Amy Baxter, an emergency
pediatrician and pain researcher. This device has successfully shown
to decrease pain and enhance patients’ compliance during venous
blood collection, venipuncture, intramuscular, and intravenous
injections.'*"'7 However, there is only one published report on the
use of this device in children during local anesthesia administration
for routine dental procedures. Although the device proved to be
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effective in reducing pain and anxiety, there were several limitations
of the study.”®

Therefore, this study aimed to assess the efficacy of an
innovative and indigenous extraoral vibrating device in reducing
discomfort during the administration of local anesthesia in children
and to compare it with the conventional method of local anesthesia
administration.

MATERIALS AND METHODS

The study was conducted in the Department of Pedodontics and
Preventive Dentistry. Ethical approval to conduct the study was
obtained from The Institutional Ethics Committee (number). Before
the study, the nature of the study protocol was described to the
parent. Written consent was obtained from the parents for the
participation of their children in the study.

The sample size calculation was performed using the G Power
software v.3.1.9.2. Considering the effect size to be measured (d)
at 80% for the two-tailed hypothesis, the power of the study at
80%, and the margin of error at 10%, the total sample size was
estimated to be 40.

Sample Selection
The inclusion criteria were:

« Children aged 4-8 years requiring routine dental procedures to
be carried out under local anesthesia.

« Children of parents who were willing for them to participate in
the study.The exclusion criteria were:

+ Children who had previously received local anesthesia.

«  Children who presented with a history of hospitalization, chronic
iliness, or lacking the cooperative ability.

+ Children who required treatment under sedation/general
anesthesia.

Forty children were randomly assigned by the toss of a coin
to group | (control) and Il (experimental) with 20 children in each
group. The preoperative behavior of each child was assessed using
Frankl Behavior Rating Scale (1962).! For all dental procedures,
2% lignocaine containing 1:200,000 adrenaline was used as the
local anesthetic agent. For nerve block injections, a 26-G 13 mm
needle and for local infiltration, a 31-G 6 mm needle was used. All
injections were performed by one operator using standardized

Fig. 1: Vibrating device
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technique in order to control operator related variables such as
previous experience and technical expertise. Anesthetic solution
was administered at a constant rate of 30-40 seconds.! For children
in group Il, an innovative indigenous vibrating device was placed
externally over the cheek during local anesthesia administration in
all children (Fig. 1). During inferior alveolar nerve block technique,
the device was placed over the ramus of the mandible.?’ For
maxillary buccal supraperiosteal technique, it was placed against
the zygomatic arch of the maxilla.

The device was prepared indigenously using the hardware of
an existing computer mouse. The left and right switches were used
intact with a small size DC 3 voltage motor to produce vibrations
of 50 Hz frequency. The vibrations were not associated with the
production of an electromagnetic field (Fig. 2).

During the administration of local anesthesia administration,
the child’s pain and discomfort was assessed by the SEM scale.?' This
scaleincludes three types of observations; sounds, eyes and motor.
The level of response for each observation is given a numerical value
ranging from 1 to 4%' (Table 1).

Data obtained were statistically analyzed using Statistical
Package for Social Sciences (SPSS) for Windows (Version22.0.
Released2013. Armonk, NY: IBM Corp.). The age and gender
distribution among the study subjects were carried out using
the Mann-Whitney U test and Chi-square test, respectively. The
comparison of the Frankl Behavior Rating Scale was done using Chi-
square testindependent Student’s t-test was used to compare the
mean SEM scale scores between the 2 groups. Level of significance
was set at p <0.05.

REsuLTs

The age and gender-wise distribution were similar in both groups.
The mean age of children in the control group was 6.7 + 1.3 years
which was slightly more than the experimental group (6.1 + 1.4
years) with no significant difference (p = 0.12). There were 12 (60%)
males and 8 (40%) females in the control group and 11 (55%) males
and 9 (45%) females in the experimental group (p = 0.75) (Table 2).

The preoperative assessment of the behavior using the Frankl
Behavior Rating Scale in-between the two groups did not show a
significant difference (p = 0.33) (Table 3).

In the comparison of the mean SEM score and its individual
components, it was significantly less in group Il. The mean score

Fig. 2: Extraoral placement of vibrating device during administration of

inferior alveolar nerve block
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Table 1: SEM (sounds, eyes, motor) scale

Observations 1. Comfort 2. Mild discomfort 3. Moderately painful 4. Painful
Sounds No sounds indicating Non-specific sounds, Specific verbal sounds, e.g., "OW” Verbal complaint, e.g., scream, sobbing
raises voice
Eyes No eye signs of dis- Eyes wide, show Watery eyes, eyes flinching Crying, tears running down the face
comfort concern, no tears
Motor Hands relaxed, noap-  Hands show some Random movement ofarmsor ~ Movement of hands to make

parent body tenseness  distress, grasps chair

body without the aggressive
intention of physical contact

aggressive physical contact, e.g.,
punching, pulling the head away

Table 2: Age- and gender-wise distribution between the groups

Age (vears) Gender
Groups Mean +SD  Malen (%) Femalen (%)
Group | (control) (n=20) 6.7+1.3 12 (60) 8 (40)
Group Il (experimental) 6.1+14 11 (55) 9 (45)
(n=20)
p value 0.122 0.75°

Mann-Whitney U test
bChi-square test

Table 3: Comparison of Frankl behavioral rating scale between the
groups (Chi-square test)

Frankl behavioral Group

rating scale Group I (control) Group Il (experimental) p value
Definitely 4 (20%) 6 (30%) 0.33
negative

Negative 7 (35%) 3(15%)

Positive 9 (45%) 11 (45%)

Definitely 0 (0%) 0 (0%)

positive

Table 4: Comparison of mean SEM scale scores between the groups
(independent Student’s t-test)

Variable Group Mean +SD  Mean difference  p value

Sound Control 2.00+0.92 0.85 <0.001*
Test 1.15+0.32

Eyes Control 245 +0.61 1.15 <0.001*
Test 1.30+0.57

Motor Control 2.20+0.70 0.85 <0.001*
Test 1.35+0.48

SEM Control 6.65+1.95 2.85 <0.001*
Test 3.80+ 1.15

p < 0.05 is significant

for the sounds component was 2.00 + 0.92 and 1.15 + 0.37 in
groups | and Il, respectively. Similarly, the mean score for the
eyes component was 2.45 + 0.61 and 1.30 + 0.57, and the motor
component was 2.20 + 0.70 and 1.35 + 0.49 in groups | and I,
respectively. The mean SEM score was significantly higher (6.65 +
1.95) in the control group than in the experimental group (3.80 +
1.15) (p < 0.001%) (Table 4).

Discussion

There is a definitive need to find an efficient and cost-effective
device to decrease the pain and discomfort associated with
needle insertion. The use of vibrating devices, with or without the
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application of external cold, has gained attention in both the dental
and medical fields to reduce the pain of injections.

Reports on the effect of vibration in the form of an intraoral
device and itsimpact on pain during local anesthesia administration
have given conflicting results. The use of Vibralect resulted in
significantly less pain perception, but there was no significant
difference in physiological parameters.® Intraoral vibratory devices
(Vibraject and DentalVibe) have shown varying levels of pain
during local anesthesia administration, with a few of these studies
involving older children who required only infiltration technique
of local anesthesia administration."®22

In comparison to the other intraoral vibrating devices, the
device used in our study was placed extraorally over the cheek and
was less fear-provoking. The device was indigenously structured
using a computer mouse and its appearance was camouflaged to
resemble a butterfly or a ladybird. This colorful device was well
accepted by children. The Tell-show-do technique was applied
to familiarize the children with the device. They were allowed to
hold and feel the vibration over their hands, before placing it over
the cheek.

The vibratory device used in this study works on a similar
principle as that of the commercially available extraoral BUZZY,
which is designed to also incorporate the application of ice packs.
However, the device used in this study did not require lowering of
surface temperature as the additional use of an ice pack in young,
anxious children could cause discomfort with limited acceptance.

The mean age of children in both the groups exhibited a
comparable distribution thus indicating a similar level of cognitive
development. Cognition implies an awareness of internal and
external environmental influences on oneself and can help one
to gain control over those influences.?® Fear has been reported
to be more among females.? In this study, however, there was
no significant difference in the SEM scores between males and
females, thus indicating no gender bias. Needles and injections can
provoke fear in children, irrespective of their level of cooperation.
Therefore, children belonging to all categories of the Frankl
Behavioral Rating scale were included in the present study.'” The
device was used during infiltration and nerve block techniques
of local anesthesia administration, in both the arches. This was
contrary to the earlier investigation by Alanazi et al. who included
only potentially cooperative children using infiltration technique
in the maxillary arch.'®

Pain is subjective in nature. This study incorporated the SEM
scale to assess the pain and discomfort, and significantly lower
scores were obtained in the test group thus proving vibration
to be an effective tool. Several studies have employed the visual
analog scale (VAS)*'%?2 and Wong-Baker pain perception scale"'®
to assess pain perceived by a child during local anesthesia These
scales could be inaccurate or unreliable due to the inherent fear
and apprehension associated with the procedure or dental visit per
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se. The SEM scale focuses on the child’s sounds, ocular and motor
changes as observed by the dentist, thus masking the confounding
factors associated with child’s perception of pain and discomfort.?'

The impact of vibration is based on the gate control theory
which suggests that the pain experience can be reduced by
activating nerve fibers that conduct non-noxious stimuli. The
spinal cord contains a neurologic gate that either blocks pain
signals or permits them to travel up the spinothalamic tract to the
brain."" Pain sensation travels through unmyelinated A-§ nerve
fibers at a velocity of 6-30 m/s and C fibers at a velocity of 0.5-2
m/s whereas vibration stimulus travels at a velocity of 30-70 m/s
through myelinated A-B fibers.2%2° In this study, using a vibration
stimulus, it was determined whether A- nerve fibers which exhibit
a larger diameter and a faster conduction velocity would inhibit
the A-6 and C fibers.

Additionally, according to Melzack, maximum pain reduction
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