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ABSTRACT

Background: Managing a child’s anxiety is most critical for the success of treatment in the pediatric dental setup. Present trend advocates the
use of non-aversive behavior management techniques.

Aim and objective: To compare and evaluate the efficacy of aromatherapy using orange essential oil with that of music distraction in the
management of anxious pediatric dental patients.

Design: One hundred and fifty children of the age 6-8 years were divided into three groups of 50 each and performed restorative treatment
under aromatherapy, with music distraction, without aromatherapy, or music distraction, respectively. Venham'’s picture test and facial image
scale (FIS), pulse rate, respiratory rate, and oxygen saturation were recorded before and after the procedure.

Results: Compared with controls, both the aromatherapy group and music distraction group showed significant posttreatment change in anxiety
levels with respect to Venham'’s picture test and FIS, along with the reduction in pulse rate and respiratory rate. When compared between music
distraction and aromatherapy, it did not yield statistical significance, though music distraction showed better results compared to aromatherapy.
Conclusion: Both music distraction and aromatherapy using orange essential oil are effective in anxiety management of which music distraction
presents a comparatively better result. Either these non-invasive techniques alone or a combination of both may be employed in the dental
setup of pediatric dentists for molding cooperative patients.

Keywords: Aromatherapy, Dental anxiety, Facial image scale, Music distraction, Venham'’s picture test.
International Journal of Clinical Pediatric Dentistry (2021): 10.5005/jp-journals-10005-1911

INTRODUCTION

Dental anxiety has been identified as a major problem in children . ) .
. . . . . Sciences, Kozhikode, Kerala, India
and is considered an obstacle in rendering quality dental care. It
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is “an abnormal fear or dread of visiting the dentist for preventive Dgpartment of I?edodontms, Government Dental = College,
R .1 Kozhikode, Kerala, India
care or therapy and unwarranted anxiety over dental procedures”.
*Department of Oral and Maxillofacial Pathology, Sree Anjaneya

It has been reported that dental anxiety often resulting in increased I > . :
levels of caries and behavioral management problems in children.? Institute of Dental Sciences, Kozhikode, Kerala, India
In addition, they are found to have a defective oral function and
oral esthetics.

In pediatric dental setup, the sights (needles), drilling sounds,
smells of cut dentin and eugenol, along with the sensation of a high
frequency of vibration are usually anxiety provocation factors.*
To counteract the factors like sounds and smell which increases
the anxiety levels of the pediatric patients, audio distraction and
aromatherapy can be employed as non-aversive techniques in
which patient listens to music and experience pleasant aroma
during the dental procedure. Because of its success in medical
settings and adult dental patients, many dentists believe that these
techniques may be successful in the management of pediatric
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Inclusion Criteria

dental patients. « Healthy children of age group 6-8 years visiting the department
Few studies have been conducted to evaluate the success rate to undergo routine dental treatments like restoration with no
of using aromatherapy and music distraction in reducing the fear previous dental experience.

and anxiety of pediatric dental patients. None of the researchers . Children who are Frankel + ve or Frankel-ve in cooperation.
have tried to compare the efficiency of these two non-invasive,

inexpensive techniques. Exclusion Criteria

MATERIALS AND METHODS + Medically compromised and special children.

The study was carried out in child patients of age group 6-8 years . Children with any respiratory tractilinesses or cardiac problems,
seeking restorative treatment in the pedodontics department. common cold, allergy, and acute dental pain.
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Methods

One hundred and fifty children between the age of 6 years and
8 years were selected from among patients who were seeking
routine dental treatments like restoration. The anxious children
were selected by following Frankel’s behavior rating scale {Frankel’s
positive (+) or negative (=)} and were divided into three equal
groups. The children in the first group (n = 50) were provided
dental treatment under aromatherapy with orange essential oil.
The second group of children (n = 50) were provided treatment
employing music distraction. The third group of children (controls
= 50) were treated without employing aromatherapy or music
distraction.

A separate treatment room had been setup to conduct the
study. Informed consent was obtained from the parents of children
who were participating in the study.

The natural essential oil of orange (Citrus aurantium) was used.
An electric aroma diffuser was used to diffuse the essential oil,
sufficient enough to create the pleasant smell of orange in the
treatment room. All these actions were performed half an hour
before the patient’s arrival on aromatherapy days. In the second
set, a music player was installed and melodious music was played
during the entire treatment time. The treatments for children in the
control group were scheduled on different days without employing
music or aromatherapy.

Initially, the child’s pulse rate and oxygen saturation rate were
recorded using a pulse oximeter and respiratory rate was also
recorded manually. The child was asked to point the images he/she
felt resembling him/her at that moment in Venham's picture test
and also from the five faces in the facialimage scale (FIS). The scores
were noted. The child was taken to the dental operatory room which
was separately prepared for the study and was allowed some period
of relaxation under music or aroma before the commencement of
treatment. The restorative procedure was donein all children. After
the administration of treatment, pulse rate, respiratory rate, and
oxygen saturation were again recorded and the child was again
asked to point the images in the anxiety scales.

Statistical Analysis

The changes in pre- and posttreatment mean anxiety levels were
compared using the ANOVA test. The median changes in pre- and
posttreatment levels of pulse rate, respiratory rate, and levels of
oxygen saturation were compared using Kruskal-Wallis test. The
change in posttreatment levels of anxiety levels between each
study group was compared using Tukey’s HSD test and the levels of
pulse rate, respiratory rate, and oxygen saturation between these
groups were compared using Mann-Whitney test.

REesuLTs

The subjects in the music distraction group and aromatherapy
group showed considerable difference in median anxiety levels
pre- and posttreatment according to Venham'’s picture test and
FIS, in contrast to the unchanged levels among the control group
subjects (Table 1).

The control group showed an increase in mean pulse rate and
respiratory rate with a reduction in oxygen saturation levels after
treatment. The music distraction group showed a reduction in
mean pulse rate and respiratory rate with an increase in oxygen
saturation levels after treatment when compared with the other
two study groups. The aromatherapy group showed a reduction
in mean pulse rate and respiratory rate with an increase in oxygen
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Table 1: Median anxiety levels of different groups according to Venham's
picture test and facial image scale

Venham’s picture test Facial image scale

Group Pre Post Pre Post
Control group 4 4 3 3
Music distraction 4 0 4 1
group

Aromatherapy 4 0 3 1
group

saturation levels after treatment. But the change is less compared
to the music distraction group (Table 2).

Venham'’s picture test and FIS showed significant changes in
anxiety scores, while considering mean + SD among all the three
study groups and computed using ANOVA test. Median changes
in anxiety levels with respect to pulse rate, respiratory rate, and
oxygen saturation levels among three study groups when tested the
statistical significance using Kruskal-Wallis test showed significance
in all parameters except oxygen saturation level (Table 3).

The control group vs music distraction group showed a significant
statistical difference with respect to Venham'’s picture test, FIS when
computed using Tukey’s HSD test. Also, statistical significance is
obtained with pulse rate, respiratory rate, and oxygen saturation level
using Mann-Whitney test. The control group vs aromatherapy group
showed significant statistical difference with respect to Venham's
picture test, FIS when computed using Tukey’s HSD test. Pulse rate
and respiratory rate showed statistically significant change with
Mann-Whitney test in contrast to the oxygen saturation level which
is not significant. The aromatherapy group vs music distraction group
did not show any statistically significant difference with respect to
Venham's picture test and FIS when computed using Tukey’s HSD
test. Also, pulse rate, respiratory rate, and oxygen saturation levels too
did not show any statistically significant difference when computed
using Mann-Whitney test (Table 4).

Discussion

The current study compared two non-invasive techniques, i.e.,
aromatherapy and music distraction to alleviate anxiety levels of the
pediatric patients with that of the control group. The effectiveness
of the two techniques was measured using two subjective measures
such as Venham's picture test and FIS, along with three objective
measures including pulse rate, respiratory rate, and levels of oxygen
saturation.

Venham's picture test and FIS are two reliable measures of
self-portrayed anxiety in children. Investigations by Venham and
Gaulin-Kremerimplied the picture test to be a simple, yet valid and
reliable index of the young child’s response to situational stress.>
Children are given eight pairs of images that show various emotions
and they are asked to select the ones that reflect their emotional
state best. The images were given various that scores range from
0 (no anxiety) to 8 (very anxious). The test is easy to perform and
only takes 1 or 2 minutes, which makes it one of the scales of choice
for children.® The FIS is a state measure of children’s dental anxiety
and comprises a row of five faces ranging from very happy to very
unhappy (scores ranging from 1 to 5; 5 indicating the highest
anxiety). It is a suitable measure for assessing state child dental
anxiety in even very young children.

Pulse rate was chosen for analysis because it is the simplest
biological parameter to measure and also because an increase in
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Table 2: Pre- and posttreatment pulse rate, respiratory rate, and oxygen saturation (mean + SD) with respect to control group, music distraction

group, and aromatherapy group

Pulse rate Respiratory rate Oxygen saturation
Group Pre Post Pre Post Pre Post
Control 98.4 +12.74 103.2+£11.2 21.8 +2.06 219+1.97 97.72 +1.25 97.58 +1.09
Music group 100.5+13.18 91.02+£10.2 21.88 +£2.19 20.24 +1.38 97.56 +£1.25 98.08 +1.12
Aromatherapy 99.2 +12.23 90.36 +10.71 22.06 +£2.71 2044 +1.76 97.84 +£1.25 98.12 +0.98

Table 3: Change in pre-treatment and posttreatment anxiety scores with respect to Venham'’s picture test,
facial image scale, pulse rate, respiratory rate, and oxygen saturation

Group
Control Music distraction Aromatherapy
Parameters group group group p value
Venham'’s picture test® 0.06 + 1.24 —4.1+145 —4.1+2.15 <0.001
Facial image scale® 042 +1.16 —2.34+1.04 —2.14+1.28 <0.001
Pulse rate® 5(—-4.22) -9 (-43.17) —8(—41.5) 0.0001
Respiratory rate® 0(-2.2) -2 (-6.1) —2(-6.0) 0.0001
Oxygen saturation® 0(-2.2) 1(-3.5) 0(-1.2) 0.005

p < 0.001 is considered significant
Mean + S.D, the p value is computed using ANOVA test

PMedian (Min, Max), the p value is computed using Kruskal-Wallis test

Table 4: Comparison between different groups based on the mean (a) and median (b) with respect to the difference in pre- and posttreatment
change in anxiety levels (based on Venham's picture test and facial image scale) and pulse rate, respiratory rate, and oxygen saturation levels

Group Venham?’s picture test®  Facial image scale®  Pulserate®  Respiratory rate® Oxygen saturation®
Control vs music distraction <0.0001 <0.0001 <0.0001 <0.0001 0.001

Control vs aromatherapy <0.0001 <0.0001 <0.0001 <0.0001 0.012
Aromatherapy vs music distraction 1.00 0.66 0.87 0.66 0.16

p value is computed using Tukey’s HSD test (Facial image scale and Venham's picture test)
bp value is computed using Mann-Whitney test; p < 0.016 is significant after adjusting for multiple comparison (pulse rate, respiratory rate, and oxygen

saturation)

heart rate is the most common physiological indicator for anxiety
and fear. It has been shown that this index is more in line with the
anxiety experienced in dental visits than the other physiological
parameters.®

Respiratory rate was selected because the levels of individual
anxiety tend to increase the rate of respiration. It is believed to be
a result of the increased involuntary muscle contraction which
results in the increased activation of respiratory muscles and the
respiratory centers in the brain.” Stress and anxiety can alter the
respiratory rate, which in time, may alter oxygen saturation and/
carbon dioxide levels in the blood."® Hence, measurement of
oxygen saturation rate was also used to assess the anxiety levels
in the present study.

Anxiety Levels in Controls Pre- and Posttreatment

Median anxiety levels pre- and posttreatment according to
Venham'’s picture test and FIS showed unchanged levels among
the control group subjects. The control group showed an increase
in mean pulse rate and respiratory rate with a reduction in oxygen
saturation levels after treatment. This may be attributed to the
tactile sensation and anxiety triggered by dental treatment.
Fear and anxiety increases the amount of perceived pain and
causes an alarm reaction manifested by hypothalamus oriented
vasoconstriction and dilatation as well as the release of more
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epinephrine and norepinephrine, causing heightened values of
physiological parameters.!"

Control vs Aromatherapy Group

Aromatherapy was found to be very effective in reducing anxiety
levels of the children compared to the controls. Levels of anxiety
reduction in the aromatherapy group were in accordance with
the studies of Lehrner et al., Kritsidima et al. in elder dental
patients waiting for a dental procedure. Lehrner et al. observed
that women who were exposed to orange odor had a higher
level of calmness.? Kritsidima et al. observed that lavender scent
reduces anxiety in dental patients though future visits were
unaffected.”

The reduction in pulse rate could be due to the interaction of
essential oil with the parasympathetic nervous system to modulate
anxiety.'* Parasympathetic activity is increased by 12% and
sympathetic activity is decreased by 16% with orange oil.” Hence,
orange essential oil might have had a relaxant effect on respiration.
The postoperative levels of oxygen saturation in the aromatherapy
group did not show any significant change compared to the control
group. It could be due to the subtle and insidious hypoxia due to
inadvertent flexure of the neck, which might restrict the airway
during dental manipulations and that resulted in insignificant
change in levels of oxygen saturation.'®
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Control vs Music Distraction Group

The effect of music distraction isin accordance with the observations
of Marwah et al., Jindal and Kaur when investigations were
conducted within the same age group of the sample population.
Marwah et al. ascertained that music distraction decreased anxiety
levels in pediatric dental patients undergoing oral prophylaxis and
restorative procedures, though not to a significant level.”” Jindal
and Kaur observed that in children undergoing four dental visits
music distraction decreased anxiety to a significant level during the
restorative procedure visit (3rd) and invasive procedure visit (4th).'®

Reduction in pulse rate in music distraction group is in
accordance with earlier studies by Singh et al.'® Respiratory rate
reduction in the music group is in accordance with the observations
by lkonomidou et al. in patients scheduled to undergo gynecologic
laparoscopy under general anesthesia. The reduction in levels of
respiratory rate could be due to the anxiolytic effect of music which
in turn reduces the increased rate of respiration which is related
to anxiety. Music has been shown to affect the non-dominant
side of the brain and give rise to the release of endorphins.?°
Oxygen saturation levels after the procedure showed very mild
but insignificant change with respect to the control group subjects.

Aromatherapy Group vs Music Distraction Group

Compared to the controls, the aromatherapy group and the music
distraction showed significant change in posttreatment levels
of all the biomarkers in the study except the levels of oxygen
saturation. But the changes in posttreatment levels did not give
any significance when compared between aromatherapy and
music distraction. Even though the results of the present study
did not show any statistical significance in posttreatment levels
of biomarkers, the music distraction group showed better results
with comparatively more reduction in the levels of pulse rate and
respiratory rate and a slight increase in oxygen saturation levels
compared to the aromatherapy group.

The action of music in reducing levels of anxiety is different
from that of aromatherapy using essential oils. The music
modulates noradrenergic (norepinephrine) neurons in the brain
stem and midbrain, which regulate the autonomic response of
heart rate, pulse, blood pressure, respiration, body temperature,
skin conductance, and muscle tension, along with cholinergic
and dopaminergic neurotransmission. Brain stem activation also
mediates sensory and motor function through epinephrine,
norepinephrine, and serotonin.!

In contrast to the said mechanism of reducing anxiety using
music distraction, the aromatherapy using essential oil acts through
the inhalation of scented oils which results in localization of the
volatile molecules from oil in the lungs leading to the rapid diffusion
of these molecules into the blood which causes brain activation via
systemic circulation. Along with the brain activation, the molecules
which bind to the olfactory receptors create an electrophysical
response that reaches the brain. This reaction is expected to cause
the activation of a neocortex, which has an effect on the perception
of odors and reaches the limbic system regions including the
amygdale and hypothalamus, the areas where the levels of hormone
and emotions are controlled. Thus, the overall levels of anxiety and
subjective biomarkers are maintained.*

Aromatherapy, being an inexpensive and non-invasive relaxant
is currently used worldwide in the management of various anxiety
and stress-related disorders, chronic pain, and depression. Music
distraction can be a highly effective complementary method
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contributing to the traditional clinical procedures in pediatric
dentistry. Success and acceptance of such non-invasive distraction
methods in medical settings and adult patients are well established.
Hence, the future prospects of these techniques in dental
procedures, particularly in anxious child dental patients should be
taken up for further investigations.

CONCLUSION

+ The control group showed an increase in posttreatment anxiety
levels when measured using Venham's picture test and FIS. The
posttreatment levels of pulse rate and respiratory rate were
increased, with a reduction in levels of oxygen saturation.

«  Themusicdistraction group and aromatherapy group showed a
significant reduction in anxiety levels compared to the controls
when measured using Venham'’s picture test and FIS. Also,
a significant reduction in posttreatment levels of pulse rate
and respiratory rate with a slight increase in levels of oxygen
saturation.

+ When compared between aromatherapy and music distraction,
the posttreatment levels did not yield statistical significance.
Music distraction showed a better result with a comparatively
more reduction in levels of pulse rate and respiratory rate and
a meager increase in levels of oxygen saturation.

From the present study, it can be concluded that music
distraction and aromatherapy, or a combination of both can be
employed as behavior management techniques in the pediatric
dental clinic to alleviate the anxiety of the child patient and making
the dental visit a pleasant experience for the patient, parent, and
the dental practitioner.
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