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ABSTRACT

AIM: The aim of the study is to evaluate and comparéanbevel during restorative
treatment using No Music, Music of choice and Bra&wuditory Beats as Audio
distraction behaviour guidance technique in chiidaged 6—-12 years.

METHOD: In-vivo double-blind, three-arm, parallel-group damized study was
conducted in the department of pediatric and préwerdentistry. 75 participants
were allocated into 3 groups as No music, Musiclofice and Binaural auditory
beats. The teeth with Class | cavity in primary gedmanent molars were prepared
and restored. Anxiety was measured pre- and ptstviention using Pulse oximeter
and Venham'’s picture test.

RESULTS: Children who were treated with Binaural beats andsiél of choice
showed reduction in anxiety levels as indicateddwer anxiety scores in Venham
picture test and pulse rate values as comparedhdgond music (control) group.
Children undergoing dental treatment using Binausaiditory beats showed
statistically significant difference with a ‘p’ wa of 0.0006 (p<0.05) as compared to
no music group. Children undergoing dental treatnusimg Music of choice showed
statistically significant results with p value 0f0085*(p<0.05) as compared to no
music group. Among the Binaural auditory beats Bhaic of choice there was no
statistically significant difference.

CONCLUSION: The results of our study conclude that Binauralitang beats and
Music of choice can be used effectively as a dittma type of behaviour

management technique to reduce anxiety in appraetepediatric patients.

KEYWORDS: Anxiety, Audio distraction, Behaviour Guidance aigue, Binaural

Auditory Beats, Children, Music of choice
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Introduction

INTRODUCTION

“Exploring the effectiveness of new ways to disttazhildren during dental
visits is like unlocking a treasure chest of postties"

-Dr. Smith

Fear is a reaction to a known or perceived threatlanger. It leads to a
fight-or-flight situation. Fear and anxiety assaeth with visiting the dentist and
receiving dental treatment are key factors leadimgavoidance of dental cate.
Dental fear is a normal emotional reaction to tteeang stimuli while undergoing
any dental treatment. Dental anxiety is the termraduso describe the anxiety
experienced when undergoing dental procedures.sAgtral. have identified dental
anxiety as the fifth-most common cause of anxieéfe prevalence of dental fear
and anxiety has been reported to be around 5%-3@%na different countrie.
Phobia is characterized by an enduring, irrationald intense fear of a particular
stimulus, resulting in the avoidance of the peredithreatThe overwhelming and
irrational fear of dentistry, accompanied by ineffieelings of hypertension, terror,
trepidation, and unease, is known as "odontophbbiais condition has been
classified under specific phobias in both the D@gjic and Statistical Manual of
Mental Disorders (DSM-IV) and the International t&tcal Classification of
Diseases and Related Health Problems (ICD%10).

Both dental anxiety and fear trigger physical, dtge, emotional, and
behavioral reactions in individuals. Anxiety isdreently associated with increased
sensitivity to painful stimuli and an increased gagtion of pain. Consequently,
individuals experiencing dental anxiety often ex@ece more prolonged and

intense pain, while also amplifying their recoliectof painful experiences’
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Introduction

The correlation between anxiety and pain in thetalenontext is well-
established and multifaceted. Psychological facteush as anxiety and stress, can
amplify the perception of pain through complex mdimlogical mechanisms.
Increased sympathetic nervous system activity,ratls in pain modulation
pathways, and heightened pain sensitivity contebtd the mutually reinforcing
relationship between anxiety and pain. Recogniaind addressing this correlation is
vital for comprehensive anxiety management in desgtings. According to McCaul
and Mallot's theory, a patient's experience of pgireduced when they are diverted
from an unpleasant stimulus. Perception of padtirectly proportional to the amount

of time patient concentrates on the painful stirafilu

Children with dental fear and anxiety often try mleans to avoid or delay
dental treatment. Their unamenable behaviour le@dgprolonged appointment
duration which in turn results in an overall ungi@at experience primarily for the
child as well as the dentist. This in turn worsand strengthens their fear, ultimately
resulting in complete avoidance in the future. Guopuently, a vicious cycle of dental

fear sets in if these patients are not managecbapiptely’

Dental fear and anxiety negatively impact the duadif dental treatment
performed. Cohen et al. reported that dental apxiets various effects on an
individual's life. Physiologically, it manifestsrtugh signs of the fright response
and feelings of exhaustion post-dental appointmegsgnitively, it involves
negative thoughts, beliefs and fears. Behaviordlieads to avoidance and affects
eating habits and oral hygiene. Emotional resporiées crying and sometimes
aggression. Additionally, it can impact general ltteahrough disturbances in

sleep’
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Introduction

Dental anxiety can arise from various factors, udolg past negative or
traumatic experiences, particularly during childtiogknown as conditioning
experiences), observing anxiety in family membeargpeers, individual personality
traits like neuroticism and self-consciousness,k laif understanding, coping
mechanisms, perception of body image and feelitigevable in the reclined position
of a dental chait®*? Additionally, sensory triggers such as the sighheedles and
air-turbine drills, sounds of drilling and screagrthe smell of eugenol and cut
dentine, and sensations of high-frequency vibrationthe dental environment can

also provoke anxiet}?*®

Various common fears contribute to dental anxigtgluding fear of pain, fear of
blood or injury, lack of trust or fear of betraydkar of the unknown, fear of
detachment during treatment, fear of choking omgay feeling helpless while in the

dental chair and a sense of lack of control dutiegtment.

Milgrom et al. identified four distinct groups ofidous patients based on the
source of their fear, known as the "Seattle systdm’eloped at the University of
Washington: 1) those anxious about specific destiahuli, 2) those who distrust
dental personnel, 3) those with generalized demtalety and 4) those anxious about

catastrophic outcomés.

Owing to such extensive and significant impactscdbed, it is crucial to
effectively identify individuals experiencing dehtnxiety and provide appropriate
treatment upon their arrival at the dental offid&ractitioners should strive to
alleviate anxiety and fear in a manner that foskemng-term positive motivation for

future dental visits among these patients.
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Introduction

The development of dental anxiety is influenced imyltiple factors,
indicating that there is no single therapy approfmhits management. Over the
years, dental professionals have implemented varoaasures to minimize dental
anxiety and enhance patient comfort. Broadly, deatxiety can be managed by
non-pharmacological or pharmacological interverdi@r a combination of both

depending on the degree of dental anxiety, destestpertise and clinical situations.

Both non-pharmacological and pharmacological irgetns demonstrate
comparable efficacy in alleviating dental anxietywnda phobia. While non-
pharmacological interventions may not yield immeésligesults, multiple sessions are
typically required to sustain initial treatmentpesse. Research indicates low dropout
rates and sustained reductions in anxiety or phob&r extended periods, with a
higher percentage of patients returning for subsetreatments’*8 Also, they bring
change in disruptive behaviour by replacing the atigg behaviour with more
cooperative behaviour. On the other hand, treatmergasures based on
pharmacological methods are perceived as less fableu by patients and are
effective primarily in the short terf?:?° Also, it fails to cope with the child’s fear and

simply aims at carrying out dental treatment ielatively short time.

Thus, non- pharmacological methods have proverctfteto varying extents, but
ongoing research seeks innovative and patientdehtgrategies to further optimize
anxiety reduction in dental settings. Thereforaligiic dentists must efficiently and
effectively manage patients by employing modernab@ir guidance techniques.
Recent years have witnessed notable advances iloriexp novel techniques for
minimizing dental anxiety. Innovations such as Aainmassisted therapy, aroma

therapy, Snoezelen sensory adapted dental envirmdnnwitual reality, guided
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Introduction

imagery, etc have opened new avenues for comprizeeasixiety management.
However, most of these methods need separate arspeoial equipment to bring

about the successful results which could cost rfarthe dentist.

Distraction is one of the most commonly used noarptacological behaviour
guidance technigue to manage a child appropriatelgental clinic. It is a useful
technique of diverting the patient’s attention frammat may be perceived as an
unpleasant procedure. This enables decreased perceyf unpleasantness and

averting negative or avoidance behaviour.

Research has demonstrated that appropriate musiancaulate human brain
waves, inducing profound relaxation and mitigatipgin and anxiety. Music
distraction, a non-invasive technique, entails grafi listening to pleasant music
during stressful dental procedures. This technigse believed to reduce
neuroendocrine and sympathetic nervous systemitgctivough a combination of
relaxation and distraction. Its efficacy has bebeseoved in both pediatric and adult
dental patient"** Music therapy can be categorized as either acfiveglving
interactive communication with a music therapist,passive, involving the passive

listening to prerecorded music.

The therapeutic effects of music in reducing aryxieive been recognized across
various medical and psychological domains. In eyt the integration of music into
the clinical environment has shown positive outcenm@ mitigating anxiety and
enhancing patient comfort. The rhythmic and melad&nents of music can induce a
sense of calmness, distract from external stresandsmodulate emotional responses,

making it a valuable adjunct to traditional anxietgnagement approaches.
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Introduction

Within the realm of music therapy, binaural auditbeats have gained attention
as a potential tool for anxiety reduction. Discagem the mid-19th century, binaural
beats involve the presentation of slightly diffdrérequencies to each ear, creating a
perceived third frequency — the binaural beat. TEhiditory phenomenon has been
explored or its ability to modulate brainwave patteand induce states of relaxation

and focus.

In addition to binaural auditory beats, the concefpproviding patients with a
selection of music of their choice has emerged psraonalized approach to anxiety
reduction. Recognizing the individuality of musigakferences, this method allows
patients to create an auditory environment thagnali with their comfort and
relaxation preferences. The mechanism by which eno$ichoice contributes to
anxiety reduction involves the activation of braggions associated with pleasure,
emotion regulation, and attention. By engagingateditory and emotional processing
centers of the brain, preferred music serves asowenful distractor, diverting
attention away from the dental procedure and fogjex positive emotional state. The
individualized nature of this approach enhancesfficacy, catering to the diverse

preferences of patients.

Despite the progress in understanding and addgesdéental anxiety, there
remains a notable paucity in the scientific literat comparing novel behaviour
management techniques in pediatric dentistry. Rezow the unique challenges
posed by pediatric dental anxiety, this study aimeontribute valuable insights into
the effectiveness of innovative approaches suchbinaural auditory beats and
personalized music choices that is Music of chaByesystematically evaluating the

impact of these interventions on anxiety levels amdrall dental experiences, the
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Introduction

study seeks to bridge existing gaps in the liteeatand inform future practices in

behaviour management for children in dental sedting

When the literature search was carried out thenme we studies carried out
in Indian Scenario or worldwide comparing anxietydl using Music of Choice and
Binaural Auditory Beats as audio distraction bebawi guidance technique in
children. So, an attempt was made to carry o thsearch to evaluate and
compare anxiety level during restorative treatmasing Music of Choice and
Binaural Auditory Beats as audio distraction bebawiguidance technique in

children.
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Aim & Objectives

AlM AND OBJECTIVES

AIM OF THE STUDY:
The aim of the study is to evaluate and compargéefnievel during restorative
treatment using No Music, Music of Choice and BrahtAuditory Beats as

Audio distraction behaviour guidance techniquehitdecen aged 6-12 years.

OBJECTIVESOF THE STUDY:

* To evaluate the Anxiety level during restorativeatment using No Music,
Music of Choice and Binaural Auditory Beats as Audistraction behaviour
guidance technique in children aged 6-12 years.

* To compare the Anxiety level during restorativeatreent using No Music,
Music of Choice and Binaural Auditory Beats as Audistraction behaviour

guidance technique in children aged 6-12 years.
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Research Hypothesis

RESEARCH HYPOTHESIS

NULL HYPOTHESIS:

There is no difference in anxiety level during oeative treatment using No
Music, Music of Choice and Binaural Auditory Beats Audio distraction

behaviour guidance technique in children aged 6eh2s.

ALTERNATIVE HYPOTHESIS:

There is statistically significant difference in Yiety level during restorative
treatment using No Music, Music of Choice and Braawuditory Beats as

Audio distraction behaviour guidance techniquehiidren aged 6-12 years.
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Review of Literature

REVIEW OF LITERATURE

“Music gives a soul to the universe, wings to theinah, flight to the
imagination, and life to everything”
-Plato
With dental anxiety being a common concern amoritfli@m, the literature
search delves into uncharted territory, seekingrntcover the keys to a calmer, more
enjoyable dental experience for young patients.oligi innovative sound-based
interventions, the research hopes to revolutiopeéiatric dental care, transforming

apprehension into relaxation one melody at a time.

Anxiety can profoundly influence a person's behaniomanifesting in a
variety of ways that can range from subtle to oMertesponse to perceived threats or
stressors, individuals may exhibit avoidance behayiwithdrawing from situations
or people that trigger their anxiety. Converselpms may display compulsive
behaviour, seeking reassurance or engaging in itigpefctions as a means of
managing their anxiety. Decision-making processag become impaired, leading to
indecisiveness or overthinking, as fear of poténtiegative outcomes amplifies.
Additionally, heightened arousal levels can resgaltirritability, restlessness, or
difficulty concentrating, impacting interpersonalationships and daily functioning.
Overall, anxiety can significantly alter behaviopatterns, often leading individuals

to adopt coping mechanisms that may inadvertexthgerbate their distress.

The literature review presented herein is structuneticulously to dissect the
multifaceted realm of pediatric dental anxiety dtsdpotential improvement through
auditory interventions. Each section of this revimpresents a distinct facet of this

fundamental theme, aiming to unravel the complegititnd nuances inherent in the
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interplay between fear, anxiety, pain perceptiom auditory stimuli in the context of
pediatric dental care. The review has delved inedxisting literature to explore the

following areas:

l. Literature on to fear and anxiety in children

Il. Literature on assessment of dental fear, dentaégnand dental phobia in
children

[l Literature on Audio analgesia (White noise)

V. Literature in relationship between pain and audialgesia

V. Literature on relationship between anxiety and aaghalgesia

VI. Literature on effect of audio distraction on autono nervous system
VII.  Literature on Music and sedation

VIIl. Literature on Monaural beats

IX. Literature on 432 Hz frequency music

X. literature on Hindustani (Indian) music
XI. Literature on Binaural auditory beats
XIl.  Literature on Music of choice
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|.  LITERATURE ON FEAR AND ANXIETY IN CHILDREN

In order to investigate the hypothesised sequemdhen"vicious cycle" of
fear—in which dental fear, delayed dental visitimgzreased dental problems, and
symptom-driven treatment form an interconnectedrcfeeding back into the fear
experience—a study was conducted to examine tla¢iaeship between dental fear
and patterns of dental visits, prevalence of deptablems, and symptom-driven
treatment. The study used a telephone interviewesuwith a random sample of
6,112 Australian residents aged 16 years and owersglected from 13 strata across
all States and Territories. The findings showed thase who experienced more
dental anxiety also anticipated awaiting longesde a dentist in the future and visited
the dentist less frequently. Greater perceivedalardre needs, the social effect of
oral iliness, and lower self-rated oral health walecorrelated with higher dental
fear. Dental visits were more likely to be symptdnven and related to problems or
pain relief in visit patterns linked to higher lév@f dental dread. A vicious cycle of
dental fear took significance in all interactior@verall, compared to 11.6% of
persons who had no dental fear, 29.2% of those edmerienced severe dental
anxiety had poor oral health, delayed dental vistsd symptom-driven treatment
seeking. The authors came to the conclusion tleattta support a theory about a
vicious cycle of dental fear, according to whichigiats who experience high levels of
dental fear are more likely to put off receivingatment, which can result in more
serious dental issues and symptomatic visiting epadt that can exacerbate or

maintain pre-existing dental fefiigure No. 1].2
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& L

Delayed
Visiting

Dental
Problems

Figure No. 1: Photograph showing Vicious cycle ofehtal fear

Patients with anxiety may be subjectively assesased on their behavioral,

emotional, and psychophysiological reactions [Tabde 1f

Table No. 1: Table showing subjective assessmentarixious patients based on

their psychophysiological, behavioural, and emotioal responses

Psychophysiological Responses

* Muscle tightness, Hands unsteady, Restlessness;ii@jehe throat
» Sweating on the forehead, upper lip, and palmsaaofik, Pulsation in the caroti
and temporal arteries, Depth and speed of regmira8tiff posture

* Holding things tightly, Frequent urination

Behavioural And Emotional Responses

» Hyperactivity, Walking or talking faster, In a hyrirritation with delays
« Panicky, Blushing, Avoiding people, Nervous halftspr memory, Confusion,
stumbling over words, Sitting on the edge of thaicHeaning forward,

Inattentiveness, Excessive worrying, Outburst obtoms
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.  LITERATURE ON ASSESSMENT OF DENTAL FEAR,

DENTAL ANXIETY AND DENTAL PHOBIA IN CHILDREN

In Pediatric dentistry, disruptive behavior, anyietnd fear are common
occurrences that have significant implications ttee child and the dentist. Dental
anxiety, fear or phobias have a significant detritak influence on treatment
outcomes and make dental care time-consuming, skgerand demanding for both
the kid and the practitioner. The first step inyidang children with dental anxiety,
fear, or phobia with a suitable and effective et plan should be to accurately
assess the child's condition using an appropriateesing tool. Though they are
related to one another, dental fear, anxiety, @halbid behaviour management issues
are distinct concepts that might entail variousgipgical, cognitive, emotional, and
behavioral elemenfs.

Anxiety represents a generalized reaction to adamiified threat or internal
conflict. Dental anxiety is specifically defined tee reaction to a stressful stimulus
that is unique to the dental setting. Conversedgr fis a response to a recognized,
particular, and genuine externally threatening evEear of the dentist is a common
emotional response to potentially dangerous stimAlioidance reduces fear in
children. As a result, the initial reaction to dnjext or stimulus that causes fear is to
escape or avoid the frightening circumstance. 8tdiferently, the anxiety response
refers to the physiological and psychological reast that come with the expectation
of experiencing the feared stimuli or circumstan€hildren who experience
exaggerated fear responses that endure even iresaf®nments are more prone to
develop phobias. Dental phobia is a severe anduankind of dental fear that
manifests as a persistent fear of things or evientee dental environment that are
easily identifiable and confined. It is imperatite differentiate between dental
anxiety, fear, and phobia in order to effectivetablish and implement treatment

plans for children.
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A systematic review was conducted to assess whetheent research in
pediatric dentistry effectively distinguishes betwedental anxiety, fear, and phobia.
Out of 104 papers published between 1986 and Jut®, 2nly five studies employed
distinct clinical measures or criteria to discriati@ between these constructs. These
studies utilized a variety of assessment tooldudiog two self-styled tools and 24
established scales for dental anxiety, one scaledémtal fear, and two scales for
injection and blood phobias. Among the establishegles, nine were psychometric
tests, 10 were pictorial scales, and four were Wehaating scales. The CFSS-DS
emerged as the most frequently used scale, employd@ studies (38%) to assess
both dental anxiety and fear, followed by MCDAS, fand CARS. The VPT was
the second most used measure (in 13 studies, 1Zdkayed by the MCDASF (in
11 studies, 10.5%). Participants were categorigtthree age groups: 3-6, 6-12, and
12-18 years old®

Pictorial scales were the most commonly used meagpe for children aged
three to six. They were employed in 20% of the stigations, with the VPT being
the most often used scale in 6% of the studie45W of the research, psychometric
scales were employed as the second most commonoformeasure, with the parental
version of the CFSS-DS ranking highest. In 8% df thvestigations, behavioral
rating measures were employed. Psychometric tests/igual scales were the most
often utilized scale types for assessing dentaleyand terror in children aged 6 to
12 years. 50% and 33% research, respectively, madeof them. This age group
mostly used the CFSS-DS child and parental versiéfs studies made use of
behavioral rating measures. The age group of 1P8tgears old showed the same
pattern as the preceding age range. Psychomedtg weere used in 38% studies and
followed by pictorial scales that were used in 188dies. Interestingly, behavioral
rating scales were not used in these children. @ly¢he review revealed a lack of a
precise and standardized method for discrimindbieigveen dental fear, anxiety, and

phobia in pediatric dentistry research, leadinth@r interchangeable uée.
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lll.  LITERATURE ON AUDIO ANALGESIA (WHITE NOISE)

"Audio analgesia," initially described by Gardnadd.ickliderl in 1959, is the
use of sound to reduce pain during painful dem&dtment without the need for any
pharmacological agenf$.According to August, the hypnoanesthesia brougjatia
by auditory analgesia arises from diverting thequai's focus from their pain response

to a pleasant, abstract beffig.

The origin of White noise can be traced back toeiddy 20th century, with its
first formal definition by engineer Harold StephBtack in the 1920s. Black's work
laid the foundation for understanding white noiseaasignal with equal intensity
across all frequencies, essential in various fiebdeh as telecommunications,
acoustics, and neuroscience. Over the decade® wdige found applications ranging
from its use in masking unwanted sounds to its rim@@tion into music and

relaxation techniques.

The reduction of pain by auditory stimuli appeass ihclude multiple
psychophysiological processes. Originally, Gardaed Lickliderl identified seven
elements that contribute to the analgesic actisoahd?*

1. The sound seems to immediately reduce the gawcated with dental procedures.
2. The loudness eliminates a cause of "conditi@medety" by drowning out the

sound of the dental drill.

3. There is a calming quality to the music.

4. When there is both noise and music playingnthsic must be followed through
concentration, which takes the patient's focus anay the dental procedure.

5. The patient feels more in control of a situatioat before seemed to be beyond his
control when he actively participates.

6. By analyzing the intensity of each signal antngpwhether the patient is using
music or noise, the dentist can assess the patlem¢l of anxiety or discomfort.

7. Suggestion

Page 16



Review of Literature

Audio analgesia is linked to the activation of ¢halitory pathway in the brain
which interacts with regions involved in pain prss@g, such as limbic system
leading to pain relief. The cochlear division ok thestibulocochlear nerve (also
known as the auditory nerve; VIII cranial nerve)where fibers of the auditory
pathway pass through. The thalamic region, midbaml medulla oblongata contain
a significant portion of the auditory system. Teenporal lobe of the cerebral cortex,
where the auditory pathway's fibers ultimately eisdthe higher center for hearing.
Each cochlea is represented on both sides of thexcby fibers that are both crossed
and uncrossed. The receptors for hearing sensateifound in the hair cells of the
Corti organ. nerve cells. Auditory nerve is madeotigfferent nerve fibers from hair

cells?®

The bipolar cells of the spiral ganglion, locatedhie modiolus of the cochlea,
are the first order neurons in the auditory pathwiye second order neurons of the
auditory pathway are found in the medulla oblongatd are found in the dorsal and
ventral cochlear nuclei. The nuclei of the latdeshniscus and superior olivary are
home to third order neurons. The subcortical anglibenter is formed by the medial
geniculate body, where fibers of third-order negrderminate. Via the internal
capsule, fibers from the medial geniculate bodwetrao the temporal cortex as
auditory radiation. A portion of the medial gene@ body's fibers travel to the

midbrain's inferior colliculus of the tectum.

The ventral and dorsal cochlear nuclei, which atendl in the upper region of
the medulla, receive nerve fibers from the spimhgiion of Corti. Here, all of the
fibers synapse, and second-order neurons printaaix!| to the brain stem's opposite
side until ending in the superior olivary nucle@s the same side, a small number of
second-order fibers also connect to the superivam nucleus. The auditory route
ascends via the lateral lemniscus from the supetieary nucleus. While many fibers
avoid the lateral lemniscus nucleus and continud¢ootie inferior colliculus, where
all or almost all of the auditory fibers synapstheo fibers end there. The route then
travels to the medial geniculate nucleus, theditall fiber synapses. Ultimately, the
channel travels through the auditory radiationgach the auditory cortex, which is

mostly found in the temporal lobe's superior gyrygigure No. 2]
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Figure No. 2: Photograph showing illustration of Auditory nervous pathway<®
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Sound waves cause vibrations in the tympanic memebrafter passing
through the external auditory meatus. Tympanic nram vibrations pass through
the malleus and incus before arriving at the stapb®re they cause the stapes to
move. The fluids of the cochlea vibrate in respaiesmmovements of the stapes. The
Corti organ's hair cells are stimulated by thedwations. The auditory nerve fibers
then produce action potentials, or auditory impsilssss a result of this. Hearing is

perceived when audio impulses enter the cerebrtdxdFigure No. 3]

Sound waves travel through External auditory meatus
produce vibrations in Fi-le tympanic membrane
Vibrations: travel through malleus and incus and reach stapes
resulting in movement of stapes
produce vibrations m the fluids of cochlea
vibrations stimulate the hair cells in Organ of Corti
causes generation of action potential (aud‘i‘tory impulses) in the auditory nerve fibers
reach the cg;ebral cortex

Perception of Hearing occurs

Figure No. 3: Photograph showing Mechanism of Soun@iransduction®®

As a result, the ear uses the energy of sound waveause action potentials in the

fibers that make up the auditory nerve during fistg. This process is referred as

sound transduction.
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Numerous theories have been proposed to describepribcess by which
sound pitch is perceived or frequency is examffieGenerally speaking, these
hypotheses fall into two categories. As to thetfigsoup, the cerebral cortex is
responsible for analyzing sound frequency, whigedbchlea just relays sound waves.
The second set of hypotheses states that the eodbks the frequency analysis and
then transmits the data to the cerebral cortex.

The Telephone Theory (Rutherford, 1880) and theleyoTheory (Wever,
1949) are included in the first category of themgertaining to auditory perception.
Rutherford's Telephone Theory, commonly referredato the frequency theory,
compares the cochlea to a telephone transmittewlich sound waves are
transformed into electrical impulses for transnussijust as a telephone does the
same. This theory, however, is unable to accounthi® propagation of sound waves
at frequencies higher than one thousand cyclesspeond. Wever responded by
putting up the Volley Theory, which postulates thetinct nerve fiber groups convey
the impulses of high-frequency sound waves.

The second set of theories explores Helmholtz's3 18&8sonance Theory,
which later gave rise to the Place Theory and thevdling Wave Theory. The
cochlea analyzes sound frequency in a manner @b the resonance of piano
strings, whereby distinct basilar fibers respond sigecific sound frequencies,
according to Helmholtz's Resonance Theory. Butittea was modified into the more
well recognized Place idea due to the inabilityiopoint specific resonators within
the cochlea. Place Theory states that differemiddequencies cause different nerve
fibers from different areas of the organ of Conti the basilar membrane to react,
giving the brain the appropriate information. Addlially, the Place Theory gave rise
to the Traveling Wave Theory, which clarified haaveling waves are created inside

the basilar membrane and improved our comprehemdianditory experience.
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Four phases of intellectual development are oudlire Piaget's Theory of
Intellectual Developmentt These phases align with children's musical growih.
addition to providing appropriate musical exercisiest the clinician might use or
recommend at each developmental level, Box 1 de=xriPiaget's phases of

intellectual development. [Figure No. 4]

PIAGET’S CHILD DEVELOPMENT AND MUSICAL GROWTH

| * Goal: Experience the environment through motor and sensory
stimulation.
» Activities: Bells on booties, chimes, lullabies, voice inflection,
chants rhymes, rattles, pots and pans.

A. Sensorimotor
Qtaaca + (Rirth tA D

Dragl . (Ul W o4

years) \ ‘

| * Goal: Promote language, social cooperation, physical activity.
B. Preoperational . * Activities: Use large & small objects, for eg: drums, play fast
Stage : (2 to 7 years) & slow tempos, improvise short song patterns, imitate action
| songs, musical games, walking, galloping.

" * Goal: Foster social interaction, develop gross and fine motor

Operations stage : - skills.
(7pt° 11 years) 5 | * Activities: Join chorus & bands, folk dances, play strings,

‘ woodwinds, individual listening.

C. Concrete

D. Formal \ * Goal: Support a wide range of musical interests/experiences
operations Stage (11 < * Activities: Listening, concerts, join choirs, play at social
years to adult) \ events, avocational musical interests.

Figure No. 4: Photograph showing Piaget's phases woitellectual development

and Musical growth
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IV. LITERATURE IN RELATION TO THE RELATIONSHIP

BETWEEN PAIN AND AUDIO ANALGESIA

Mechanism of suppression of pain pathway is expthiaccording to Robert
and Sowray's Cross-sensory mechanism which saysigibgically, pain and
auditory pathways are closely associated in regictdrmation and lower thalamus
and these two interactions are highly inhibitorypfression of pain sensation is due
to stimulation of another sensory pathway whichnisibitory. This is due to the
masking of pain impulses by the auditory stimulatieading to reduced dental
anxiety. Both the direct suppression effect and the effaetisdiated through
relaxation, reduction of anxiety and diversion dfeation, can be explained by
assuming that acoustic stimulation decreases e gf pain relays upon which the

branches of the auditory system impifige.

Howitt experimented on 138 children to find out hdiiferent aspects of the
audio analgesic experience affected their "clinicérance threshold" and "clinical
response threshold$’ Clinical tolerance threshold was described ast"fhaint
where the patient refused to tolerate any moreodisort,” and clinical response
threshold as "the point where, by facial grimaagpal exclamation, movement of the
head or other sign, the patient indicated thatelephin." The following is a summary

of the findings:
1. The clinical effects of audio-analgesia treatteeme real.

2. Rather than affecting response threshold, riffgact of different interventions is

more on pain tolerance.

3. Suggestion is mostly responsible for this effect
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4. Regardless of the presence or absence of msmimd, or suggestion, higher
painful stimulation is accompanied by increased spiiggical responsiveness

[measured as heart rate and galvanic skin reaction]

5. Psychological variables, not physiological omasdiate the clinical effect of audio

analgesia.

6. If and only if an audio-analgesic techniqguedmbined with suitable suggestion, its
effects can be shared by several aural stimulatiatiner of being limited to a certain

instrument®

The traditional notions of distinct "pain receptbrgpain pathways," and a
"pain center" have been renounced by pain theain B most likely not a specific
property that can be called "pain," but rather ycpephysiological interpretation of
nerve impulses coming from common sensory detecldnis could partially explain
the challenge of identifying a decrease in the Jptiggical" pain response brought
on by audio analgesia. The victim's subjective oasp is the only accurate indicator
of pain.

Individuals process sensory information differenfihey have been divided
into three perceptual "types” by Petrie etal.
1. “Augmenters” subjectively tend to make sensdiyngi appear larger than it
actually is.
2. “Reducers” frequently cause the perceived magdritof sensory stimuli to be
subjectively reduced.
3. “Moderates” barely change the perception of.size

Petrie conducted research on the effects of aydénalgesia on the increase

and decrease of kinesthetic sensation. While moeterand reducers exhibited no
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significant change, augmenters demonstrated a fisigni (at the 0.001 level)
reduction in their mean ratings with audio analgesiowever, the effect on the
augmenters was so strong that, at the 0.05 ldvelentire group of 21 participants
demonstrated an increase in reductfbn.

A randomized controlled clinical trial aimed to exiae the effectiveness of
music listening on pain, anxiety, and vital signsoag patient safter thoracic surgery.
Hundred and twelve patients were recruited and awnigl assigned to either
experimental (n = 56) or control (n = 56) grouppedively. For three days, the
experimental group received routine care along &itBO-minute intervention using
soft music, while the control group was given singtandard care. Parameters
included blood pressure, heart rate, respiratios, 1@ain, anxiety, patient-controlled
analgesia, and usage of suppositories containiclgfdhac sodium. Comparing the
experimental group to the control group over tithe, former showed a statistically
significant reduction in pain, anxiety, heart rated systolic blood pressure; however,
no significant differences were found in respirgtoate, diastolic blood pressure,
patient-controlled analgesia, or the use of diclate sodium suppository. Thus, the
findings provide further evidence to support thagtice of music therapy to reduce
postoperative pain and anxiety, and lower systoland pressure and heart rate in

patients after thoracic surge:?y.
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V. LITERATURE ON RELATIONSHIP BETWEEN ANXIETY

AND AUDIO ANALGESIA

Perceived pain typically decreases in conjunctidth vdecreased anxiety.
Gardner and Licklider first used white sound inedfort to utilize auditory masking
to block out one source of "conditioned anxietyffieh is the sound of the dentist's
drill." Since music was recognized to have a cagmaifect and white noise was
uncomfortable to listen to for extended periods tiofie, music was eventually
included. Gardner adds that there is a calmingeftethe white noise, which mimics
the sound of a waterfdf.

Gardner thought that another strategy for lowemmgiety was distraction.
Carlin came to the conclusion that the analgedecebf loud sound was caused by
suggestion and distractidh.The placebo effect results from the idea that @udi
analgesia, or any other form of pain relief, camptetely remove pain. This idea also
lowers anxiety. Howitt's research established tindicaanalgesic impact as a viable
treatment option for suggestion. By allowing thdigra to actively participate and
adjust the sound level, you can help them feeld@ssous since it gives them a sense
of control over the stimulation that causes thainp’ According to an experiment by
Harris E. Hill, that Melzack mentions, providingetipatient a sense of control helps
them feel less in pain. Therefore, it is obvioust thuggestion and distraction are key
components of audio analge&fa.

A cross-sectional study aimed to ascertain how enadfected children'
anxiety during dental procedures. The sample ctatsisf 50 children aged between 5
and 14 years. A survey questionnaire that wasiloliged to patients both before and

after the treatment procedure was used to gathter dhe Modified Child Dental
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Anxiety Scale facial version (MCDASf) was used he tquestionnaire to measure
respondents' anxiety levels in relation to dentakcThe results revealed that 62% of
participants were relaxed when asked about thelinigs toward dentists in general
after music therapy, compared to 44% before musacapy. When asked how they
felt about inspecting their teeth after receivingsm therapy, 72% of them felt at
ease, compared to 48% before to the interventid¥h 6f patients felt at ease prior to
receiving music therapy, whereas 78% did so aEeghty percent of patients said
that listening to music during therapy helped thial at ease and relaxed. The
scientists came to the conclusion that pediatritepts’ stress and anxiety levels
during dental treatment could be reduced by musicattion®*

A clinical study aimed to evaluate the impact ofsmuon anxiety during
dental treatment among 40 children aged betweenl tyears. They were randomly
allotted into 2 groups of 20 participants in eacbug. In group 1 children were
subjected to music therapy and in group 2 childnesre not subjected to music
therapy. Heart rate, oxygen saturation, and Coeah @nd anxiety scale scores were
measured. There was a significant decrease in hetarin children who listened to
music during dental treatment (p = 0.05). Heare @i not alter in the music-free
group over the course of the treatment (p = 0.5B&re was no significant difference
in oxygen saturation or Corah anxiety and pain exon children who listened to
music during dental treatment (p > 0.05). Thus, d¢hors concluded that music
could serve as a non-pharmacological alternativedoice anxiety levels in children
undergoing dental treatmefit.

In a pilot study assessing the impact of music drysplogical and
psychological parameters during periodontal surgsixty patients were randomly

assigned to either a control group (without musrc test group (with music). Blood
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pressure (BP) and heart rate (HR) were recordeordeind after the procedure for
both groups. Anxiety levels (AL) were assessed gisinfacial image scale (FIS)
before and after surgery. In the test group, BP, lRd AL were additionally
evaluated after listening to music before and dutime procedure. Results showed
that systolic blood pressure (SBP) increased irh lgsbups, with no statistically
significant difference between them (p>0.05). Doést blood pressure (DBP)
increased after treatment, but the difference betwtee test and control groups was
not statistically significant (p>0.05). Heart ratecreased after the procedure in both
groups, with no significant difference between th€p®»0.05). Anxiety levels
decreased after the procedure in both groups,heutlifference was not statistically
significant (p>0.05). The authors concluded thasimintervention led to a decrease
in heart rate and anxiety levels. However, thereews significant differences in
blood pressure, heart rate, and anxiety levels dmtwhe groups with and without
music®

In this randomized controlled trial, the objectivas to evaluate the impact of
music therapy on dental anxiety levels in patieamtdergoing extractions. A total of
50 patients were randomly assigned to either thet Geup (N = 25), where music
was played during extractions, or the Control grgNp= 25), which had no music
exposure. Dental anxiety levels and hemodynamicngds including systolic
pressure, diastolic pressure, and heart rate, werasured before and after the
extraction procedure. The results revealed that @uatrol group experienced
increased hemodynamic changes, particularly irolgsand diastolic blood pressure,
as well as heart rate, with a significant rise igstblic pressure. Conversely, the Test
group showed a decrease in hemodynamic changésdimg systolic and diastolic

blood pressure and heart rate, all of which weagistically significant. This trend
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was consistent with the modified dental anxietylescén conclusion, the authors
proposed that music, acting as a psychological spidtual means, can alleviate
anxiety and, consequently, suggested its use amnxsiolytic agent for stress relief

during dental procedurés.

This in vivo study examined the efficacy of audistdaction aids in
alleviating anxiety during pediatric dental procestu A total of 150 children (aged 6
to 12 years) undergoing their first dental checkwgre randomly assigned to five
groups: control, instrumental music, musical niyrseymes, movie songs, and audio
stories. The control group received standard treatmwhile the audio groups
listened to diverse presentations. Over four Visitsxiety levels were assessed using
Venham’s Picture Test (VPT), Venham’s Clinical RgtiScale (VCRS), and pulse
rate measurements. A significant increase in mealseprate across visits was
observed in all groups, but no significant diffevres were found in VPT and VCRS
scores. Overall, audio aids, particularly audiarie®) significantly reduced anxiety
compared to the control group. The study concludasaudio distraction is effective

in reducing anxiety, with audio stories proving®the most effective methdd.

An experimental study aimed to investigate the ichmé a music intervention
on reducing pre-radiotherapy anxiety in oncologtiguas. Participants were divided
into a music group (n = 100), which received 15 utéis of music therapy before
radiation, and a control group (n = 100), which emeknt 15 minutes of rest before
radiation. Both groups were assessed for pre- astttpst anxiety using the State-
Trait Anxiety Inventory and physiological indicasoof anxiety were measured before
and after the tests. The results indicated thatlimeesState/Trait scores and vital signs

were comparable between the two groups (p > 0.8®8th groups exhibited
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significant decreases in mean pre- and post-teste/Stait anxiety scores from

baseline to post-test (all p < 0.05). However,atistically significant difference was

observed between the music therapy and controlpgrauthe mean change of State
anxiety scores (p < 0.001) and Trait anxiety sc@pes 0.036). In terms of vital signs,

both groups showed significant decreases in prel post-test heart rate and
respiration rate (p < 0.05), with a statisticaligrsficant difference in the mean

change of systolic pressure between the music amirat groups (p = 0.009).

Consequently, the authors concluded that musiaplyeted to decreased levels of
state anxiety, Trait anxiety, and systolic bloo@gsure in oncology patients who
received the intervention before radiotherafhis study suggests that pre-
radiotherapy music therapy reduces anxiety in awpolpatients, improving their

overall treatment experience and potentially longphysiological stress. This non-
pharmacological intervention offers a cost-effeet@pproach to enhancing patient
well-being, indicating a need for further reseaiolo its long-term effects and

optimal implementation strategi&s.

A randomised controlled trial aimed to evaluate ithpact of passive music
intervention in patients with moderate to high dtrnxiety undergoing ultrasonic
scaling procedure. Eighty healthy subjects witlaaxiety score of 13-25 by Modified
Dental Anxiety Scale (MDAS) were recruited into dstuand control groups. Study
group of 40 subjects underwent ultrasonic scalimgcgdure with pre-recorded
instrumental music intervention. 40 subjects intaadrgroup received the same dental
treatment without music intervention. Physiologarameters such as pulse rate (PR),
systolic blood pressure (SBP), and diastolic blpodssure (DBP) were recorded
twice (before and at the end of procedure) for lpthups. The mean values of PR

(pre and post) as well as SBP and DBP (pre and p@se statistically significant for
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study group as compared to control group. Meanegbf PR (pre and post) and SBP
and DBP (pre and post) showed statistically sigaift reduction in study group

compared to control group. The study group's pustapy VAS score was

considerably lower than the control group. The arghconcluded that music

intervention during ultrasonic procedure helps oeddental anxiety in subjects with

moderate to high dental anxiety levéls.

This in vivo study aimed to evaluate and compare d#fficacy of two
distraction techniques, audio distraction and awaal distraction, in mitigating
anxiety among 75 pediatric patients aged 4-8 yelms. participants were stratified
into three groups (n=25 each): a control group (BrA) receiving treatment without
distraction aids, a second group exposed to auwtvadtion (nursery rhymes in
English or regional language), and a third groupudio-visual distraction (cartoons
in English or regional languages). The Venham eciiest (VPT), Venham Rating
of Clinical Anxiety (VRCA), Pulse Rate, Oxygen Sattion, and Child Fear Survey
Schedule (CFSS) were used to measure the partisifgarxiety levels over the course
of four sessions. Results indicated the significumeriority of Venham's Picture Test
(VPT) in both inter and intra-group analyses, usdering that audio-visual
distraction surpassed audio distraction alone ifecé’ely managing pediatric

anxiety*!
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VI. LITERATURE ON EFFECT OF AUDIO DISTRACTION ON

AUTONOMIC NERVOUS SYSTEM

Variations in the frequency of music can cause gharin the heart rate and
blood pressuré It is possible to regulate heart rate using mssgice it has been
shown to synchronize natural cardiac rhythms. Aspe’s emotional state or mood
can also be influenced by music, and this can calisetions to the sympathetic and
parasympathetic nerve systems of the autonomiconoensystem (ANS). Music
listening is a stress-reduction catalyst. AccordmyVhite et al., listening to calming
music might cause a relaxation response, whichuin towers heart rate (HR) by
arousing the PN&

Oxytocin is a neurohormone that has calming andlimgnproperties, making
it a potential explanation for the music efféttResearch has demonstrated that
engaging in any type of musical stimulation doesseaoxytocin levels to rise. So, a
study was conducted to test the authors' theoryligtaning to music will raise the
release of oxytocin, promote the activities of plagasympathetic nervous system, and
lower sympathetic arousal.

Thus, the study aimed to evaluate whetligening to low frequency music
has cardiovascular benefits among 16 participaygd 20 to 50 years with high blood
pressure. The protocol consisted of 2 visits (expemtal & control). Every ten
minutes, the frequency of the music, which was duibetween 440 and 432 Hz, was
altered. Heart rate (HR) variability, diastolic @tion, oxytocin and amylase were
recorded at each phase. Mental arithmetic sigmifigancreased BP and HR (all p’s
<0.01). There were significant differences betw#enstress condition and all other
conditions (all p’'s < 0.02). There was a significarain effect for Music Order, (p =

0.047). Participants had lower HR listening to 482music than 440 Hz music (p =
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0.04). The authors concluded that listening to fequency music has cardiovascular
benefits including slowing heart rate and promotielgxation’

Steelman stated that music can lower blood pressustimulating peripheral
vasodilation, lowering heart rate, and producimqyafound sensation of well-beiff§.
Peripheral neuro-vascular processes would seenetsidnificant in evaluating a
potential explanation for the relaxation causedniysic, aside from the dominant
central nervous system output via the autonomivauer system. Stefano recently
reviewed the connections between listening to musmotional states, and belief
systems, as well as the shared neural pathway#nwiita central nervous systefhlt
concluded that the brain's motivation and rewarduds, as well as the existence of
morphine immunoreactive neurons and fibers in lordiructures, indicate that music
has a substantial opiate signalling component. &mstional component contributes

significantly to the soothing effects of mu&¥§Figure No. 5]

The cerebral cortex may be the starting point lier ability of music to calm
and lower blood pressure, and this ability may imedboth insular and cingulated,
amygdalar, and hypothalamic processes [Figure No.Nbmerous subcortical
descending connections from the forebrain and Mglamus are likely involved in
the hardwiring of emotion/music and cardiovasculauaral circuits. Due to its strong
connections to the limbic system, the insular coptlays a significant role in cardiac
regulation. This suggests that the insula is endjagé¢he regulation of heart pace and
rhythm during emotional stress. Cochlear nerver§itenter the brainstem and travel
to the auditory cortex via the thalamus. Reseashdhown that this is the route by
which the limbic system's emotion centers are &igd. The feeling of music enters
the diagrammatic neural pathway at the limbic syst@hese links show that the

modulation of vascular tone is associated withéHesations. This pathway explains
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how music's emotional impact and listening responag have top-down control over

vasomotor activity.

Figure No. 5: Photograph showing representative carections among the limbic—

hypothalamic pituitary adrenal axis.
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A randomized, experimental, and prospective studys wonducted to
investigate the impact of music therapy on demaiety in patients and explore the
correlation between salivary cortisol and other gibipgical parameters. 34
participants were randomly assigned to either tbetrol or experimental group.
Various measures, including salivary cortisol, sfismwed salivary flow, blood
pressure, heart rate, oxygen saturation, and beapérature, were taken for each
patient. Initially, both groups exhibited similanxaety levels. However, during the
second measurement, significant differences werserobd in salivary cortisol
concentration, systolic and diastolic pressure,rtheate, body temperature, and
stimulated salivary flow in the group treated wittusic therapy. The conclusion
drawn by the authors was that music therapy hads#iye effect on the control of

dental anxiety?

This prospective study investigated the effectsmafsic listening on the
autonomic nerve system and psychological statengumpacted mandibular third
molar extraction. Forty patients scheduled foraotion were randomized into control
(no music) and music groups. Recorded were hegetwvariability, ratings on the
State-Trait Anxiety Inventory (STAI), and the Madifi Dental Anxiety Scale. The
control group exhibited an increased low-to-higkqgfrency ratio during specific
procedure stages, while the music group showedrdfisant decrease at these points
(p < 0.05). Compared to the control group, the mugioup experienced a
significantly greater reduction in postoperativeA$Bcores (p < 0.05). The study
suggests that listening to music during impactedhditalar third molar extraction
suppresses sympathetic nerve activity during sigepibcedure stages and alleviates

post-treatment anxiety.
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VIl.  LITERATURE ON MUSIC AND SEDATION

The interplay between music and sedation has gediregnificant attention in
medical research and clinical practice due to d®ptial to enhance patient comfort
and improve procedural outcomes. An intriguing aspgf music's influence on
sedation is its potential to reduce the need foestretic and analgesic drugs
administered during surgical procedures performadeu general anesthesia or
sedatior?> By incorporating music into the intraoperative ieonment, healthcare
providers can create a conducive atmosphere thanhqies patient comfort and
minimizes the requirement for pharmacological ageihis phenomenon not only
contributes to improved patient outcomes but aigihliyhts the role of music as a
cost-effective and non-invasive adjunctive therapyanesthesia management. The
proposed explanation for the calming effect of raukiring sedation procedures is
grounded in the Gate Control Theory of pain modaiatAccording to this theory,
pain perception is modulated by an integrated sgraifective-motivational system
that regulates noxious input and attenuates nomveegtimuli. Music's ability to
engage the auditory pathway may inhibit the centirmahsmission of nociceptive
stimuli, thereby reducing pain perception and prongorelaxation during sedation.
It's possible that during sedation, the stimulatainthe auditory system prevents
nociceptive sensations from being transmitted edigtand increase the depth of

sedation levels!

This prospective, randomized, and controlled stidyed to assess the impact
of music and sound isolation on sedation depthsaaative requirements in pediatric
dental patients. 180 participants were divided thtee groups: music, isolation, and

control. Music group patients listened to Vivalditie Four Seasons via sound-
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isolating headphones, isolation group wore the pleades without music, and all
received sedation with midazolam and propofol. Bl index measured sedation
depth, and propofol dosage indicated sedative né¢etst rates, oxygen saturations,
and sedation scales were similar across grouppoRiousage was comparable. The
control group showed significantly more prolongedstoperative recovery (p =
0.004). The study concluded that music or sounthtism during pediatric dental
procedures didn't significantly affect sedation eley medication amounts, or
hemodynamics, possibly due to reaching deep seddtiowever, both interventions

may contribute to shortened postoperative recostargtions’
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vil.  LITERATURE ON MONAURAL BEATS

Monaural beat stimulation occurs by giving the saaneplitude-modulated
signal to both ears concurrently. When the braimlmoes these frequencies, it
produces an auditory sensation that pulses rhydlimiand are adjusted at the
cochlear level. Monaural beats can be experiencédnwboth frequencies are
presented simultaneously through a single chamsweth as a single speaker or
earphone, as opposed to binaural beats, which dé&tent frequencies to be
presented to each ear.

A study aimed t@xamine the impact of monaural beat stimulatiormoxiety,
mood and memory performance among 25 individualwelsas two different kinds
of memory tasks (long-term and working memory) andigilance task. Monaural
beats were generated at frequencies of Theta (6difff)a (10 Hz) and gamma (40
Hz) beat frequencies around centre frequenciesdestvi10 Hz and 220 Hz, as well
as a control stimulus were applied to healthy pigdints for 5 min. Following each
stimulation session, participants completed a aigie task, cognitive tests that
looked at working and long-term memory, and ansssent of their present mood. It
was found that gamma (40 Hz), theta (6 Hz), andalil0 Hz) monaural beat
stimulation was useful in lowering state-anxietyeks. However, no discernible
effects were observed in terms of working memoociaately maintained digits and
reaction timings in a modified Sternberg task), giderm memory (number of
correctly recalled words), or vigilance (accuratatttn presses and response
latencies). It was found that in healthy human eciisj a brief application of

monaural beat stimulation can lessen anxigty.
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Monaural beat stimulation

Monaural beat

Composite auditory
stimulus presented
to either one ear,
or both ears
simultaneously

)

Sound waves detected

by the cochlear, are relayed to
brain stem and auditory
cortex

Actual 40 Hz amplitude
modulation

Figure No. 6: Photograph showing Application of moaural beats”

Superposition of amplitude modulated signals oae€lnt frequencies applied to one

or both ears can produce monaural beats. Hereagample of carrier tones of 200

Hz and 240 Hz producing a 40 Hz rhythm. [Figure Blo.
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IX. LITERATURE ON 432 HZ FREQUENCY MUSIC

The International Organization for Standardizati®®O) has set the pitch
standard for the musical note A at 440 FiHowever, observations have indicated
that the tones produced at this frequency can teped as uncomfortable, irritating,
and unpleasant. In contrast, tuning to 432 Hz @nted to yield tones and intervals
that are more peaceful, pleasant, and harmonidus.stiggests that tuning the A note
to 432 Hz may be preferable, as it could reducsrswn singers' voices and enhance
musical quality’®> The spectral centroid theory, which suggests thatmusical note
A=432 Hz has distinct or superior sound qualitied describes how the perception of
a sound can be significantly altered when the feegy spectrum changes, may

provide an explanation for the effect of music tlia¢ 432 Hz for anxiety controf.

Salivary cortisol levels play a significant rolethne evaluation of anxiety due
to the intricate relationship between stress, softisecretion, and the body's
physiological responses. Cortisol, often referredas the "stress hormone,” is a
steroid hormone released by the adrenal glandgsponse to stressors, including
psychological stress and anxiety. As such, meagsativary cortisol levels provides
valuable insights into an individual's stress resgoand can serve as a non-invasive

biomarker for assessing anxiety levé&ls.

The mechanism of action underlying the relationdigpween salivary cortisol

levels and anxietgan be explained with the following flowchart: [Eig No. 7]
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When an individual
encounters a stressor

ACTH, in turn,
prompts the adrenal
glands to produce
and release cortisol
into the bloodstream.

Cortisol "stress
hormone," acts on
various tissues and
organs throughout

the body

Individuals with
chronic anxiety may
exhibit elevated
baseline cortisol
levels

Reflecting sustained
activation of the
stress response
system

Hypothalamus in the
brain releases
corticotropin-

releasing hormone
(CRH)

CRH then stimulates
the anterior pituitary
gland to release
adrenocorticotropic
hormone (ACTH)

Promote
physiological
responses necessary
for coping with stress

Dysregulation of the
HPA axis can lead to
aberrant cortisol
secretion patterns.

Figure No. 7: Photograph showing mechanism of actiounderlying the

relationship between salivary cortisol levels andraxiety®’
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A parallel-group randomized clinical trial aimed ¢compare the effects of
music at 432 Hz, 440 Hz, and no music on anxiety salivary cortisol levels in
patients undergoing tooth extraction. 42 patiengsewdivided into three groups: 15
minutes of music at a frequency of 432 Hz (n = 28)) Hz (n = 15), and no music (n
= 12). Before and after the music intervention, @@RAH Dental Anxiety Scale and
salivary cortisol levels were assessed and compagésleen groups using the solid
phase enzyme-linked immunosorbent assay (ELISA)e Tésults revealed that
significantly lower anxiety level values were oh&st at 432 Hz and 440 Hz
compared to the control group (p<0.05). The sajivaortisol level at 432 Hz was
significantly lower than 440 Hz and the controlgpqp<0.05). The researchers came
to the conclusion that 432 Hz was an excellent eegy for lowering salivary
cortisol levels before to tooth extraction, andt thstening to music greatly reduced

clinical anxiety levels®

The purpose of a cross-over pilot study was to fuadiations in critical
parameters and perceptions following music listgrintwo different frequencies 440
Hz and 432 Hz. Thirty-three individuals listenedw® sets of music on various days.
The same soundtracks from movies were utilizedath Isessions, however on one
day they were set to 440 Hz and on the other to ¥32The primary outcome
measures included vital measurements such as pl@assdure, heart rate, respiratory
rate, and oxygen saturation; perceptions such gsig#i and emotional symptoms
including weariness and tension; levels of conegintn during the listening session
and overall satisfaction with the experience. 432tlthed music was associated with
a slight decrease of mean (systolic and diastbl@dd pressure values (although not
significant), a marked decrease in the mean ofthede (p = 0.05) and a slight

decrease of the mean respiratory rate values (06),0compared to 440 Hz. The
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subjects were more focused about listening to marsicmore generally satisfied after
the sessions in which they listened to 432 Hz tunadic. The authors concluded that

432 Hz tuned music can decrease heart rate maretttaHz tuned musit.

In a randomized controlled clinical trial, the ingpaof 432 Hz music as a
nonpharmacologic adjuvant was examined regardistpby blood pressure (SBP),
diastolic blood pressure (DBP), and heart rate (ElR)nges before, during, and after
endodontic treatment in individuals with varyingdés of anxiety, assessed using the
Corah Dental Anxiety Scale. A total of 100 recrdifmtients were randomly assigned
to two groups—one listening to music and the otiar Vital signs (DBP, SBP, and
HR) were recorded before, during, and after theododtic procedures, and results
were statistically analyzed. The analysis reveatedignificant decrease in all
measured vital signs in the music-listening growpirdy and after canal therapy,
leading the authors to conclude that administed88 Hz music during root canal

treatment significantly reduces SBP, DBP, and*AiR.
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X. LITERATURE ON HINDUSTANI (INDIAN) MUSIC

In Indian music, the concept of raga, or melodyexsremely profound and
significant. Music comes to life through the melodgliatterns' vibrant ascents and
descents and harmonic interactioffsThere are ragas in Indian music that are
suitable for specific times of the day. Ragas anegsor played on instruments at
certain times of the day, including morning, noewening, and midnight. In reality,
repeating, slow-motion music can serve as a kineharfitra, comforting listeners into

a meditative state of calffi.

Indian instrumental music has the potential to k@rercalming than lyrics-
accompanied music which could be due to the faatttie right cerebral hemisphere
processes auditory stimuli in the form of musicatles and chord progressions, while
the left cerebral hemisphere, which is more skilledrerbal acuity, might intercept

some auditory stimulation of music with lyri€s.

A slower, more natural homeostatic rhythm is entahle with the raised body
beat, which is why slow-paced music may have axmedpeffect. A relaxed human
body produces a single, coherent series of osoifiatat 7.8 Hz, which is referred to
as the "frequency of human homeostasis." The aednagrt beats between 60 and 80
beats per minute. This aligns with the frequencyhef resting human brain's alpha
waves. This kind of rhythmic music is thought tovéathe biggest impact on

physiological balance by many therapists.

In a prospective randomized clinical trial, the qgarative efficacy of local
anesthetic cream (Eutectic mixture of local andigthagents - EMLA), Indian
classical instrumental music, and a placebo wassiiyated for reducing pain during

venipuncture in children aged 5-12 years. In thesent study, ragBesi-Todi, a sort
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of slow-paced music that consists of a seriesmétitve notes or beats was used. The
participants were randomly assigned to one of tlyeeips, and pain assessments
were conducted by the parent, patient, investigatod an independent observer at
the time of cannula insertion (O min), and at 1d &Aminute intervals using a Visual
Analog Scale. Each group consisted of fifty sulgecThe results indicated
significantly higher VAS scores in the placebo graat all time points. The local
anesthetic (LA) group consistently exhibited thevdst VAS scores at all intervals.
However, the differences in VAS scores betweenLihgroup and the music group
were significantly lower only at certain time pantConsequently, the authors
concluded that instrumental classical Hindustansiospecifically raaga-Todi, could
be considered as an alternative for mitigating paisociated with venipuncture when

the application of EMLA cream is impractical, undable, or unfeasibl&

This case report aimed to assess the influencedidin instrumental music on
dental anxiety in children with mild intellectualsdbilities during dental procedures,
using electrical skin resistance measured by abttifack machine. Twenty children
(614 years) with mild intellectual disabilities meerandomly assigned to two groups
of 10 each in a cross-over design. Dental exanangtioral prophylaxis, and auditory
operative stimuli were administered in two appoieiits, one with and one without
music distraction, spaced 1 month apart. Electrséah resistance, measured by a
galvanic skin response (GSR) biofeedback machimmyed a statistically significant
increase during music distraction, indicating reztlanxiety. The authors concluded
that the elevated electrical skin resistance, atdie of lower anxiety, supports the

positive impact of music distraction in intellediyalisabled childrer§?
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This study aimed to assess psychophysiologicalorespeness to Indian
instrumental music, specifically the effects of esi-Todi raga played on a flute.
The investigation included three physiological meas (alpha EEG frequency,
systolic and diastolic blood pressure, and heat¢)rand three psychological
assessments (depression, state and trait anxiety, feur anxiety components:
somatic, cognitive, behavioral, and affective). tBeeduate male university students
participated in the study, listening to instrumémausic (without lyrics) for 30
minutes daily over a 20-day period. Pre- and pesttinent procedures were
employed to record physiological and psychologasdessments. Results revealed a
significant increase in alpha EEG frequency andgaificant decrease in scores
related to depression, state and trait anxiety, #ed four anxiety components.
However, systolic and diastolic blood pressure lagalrt rate remained unaffected by

the instrumental musf¥.

Dr. Edward Bach introduced Bach flower therapy 6B According to him,
the majority of illnesses in humans are the restipoor mental states and can be
resolved by using flower remedies made from nauratcurring wild flowers to

lessen the associated negative emotions.

A randomized controlled trial aimed to compare dfigicacy of Bach flower
therapy (BFT) and music therapy (MT) in reducingntéé anxiety among pediatric
patients. A total of 120 children (aged 4-6 yeaveye randomly assigned to three
groups: BFT, MT, and a control group. Children fronusic therapy group were
provided with Indian classical instrumental muskaég Sohni played by Pandit Shiv
Kumar Sharma on santoor). All participants receieeal prophylaxis and fluoride

treatment. Dental anxiety was assessed using thith NEarolina Behavior Rating
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Scale, Facial Image Scale (FIS), and physiologmaiameters. Results indicated
significantly improved behavior in the BFT groupngeared to the control group (P =
0.014). Postoperative FIS scores did not diffenificantly among the groups. Both
BFT and MT groups showed a significant intraopgeatdecrease in pulse rates
compared to the preoperative period. Intraoperatystolic blood pressure in the MT
group was significantly lower than in both the BEMd control groups. Diastolic
blood pressure increased significantly in the adrdroup intraoperatively, while the
other groups exhibited a decrease. The study cdeslthat both a single dose of BFT
and exposure to MT significantly reduce dental atyiin children aged 4 to 6

years®
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Xl.  LITERATURE ON BINAURAL AUDITORY BEATS

Heinrich Wilhelm Dove initially described binauralditory beat in 1939.
Oster provided a detailed description of it in 19[I3s an auditory illusion perceived
when two distinct pure-tone sine waves are suppteedeach ear at a constant
frequency and strengfﬁ.‘l’he perception that result is of a single toné tbquires the
collective action of both ears. This tone has gueancy that is midway between the
two carrier tones and amplitudes that wax and veadree pace equal to the difference
between them. For instance, the brain perceivesat of 4 Hz when the left ear
receives a tone at 344 Hz and the right ear resavene at 340 Hz. A binaural tone
that corresponds to the alpha brainwave freque8e$q Hz) can be used to induce
relaxation. The binaural beats have been showave ktrong brainwave entrainment
effects and the ability to modify the functionalnoections at the auditory cort&.
Overall, in addition to core scientific idea of n@ave entrainment, binaural beats

offer the additive benefits of traditional distiact audio analgesia. [Figure No. 8]

Medial geniculate nucleus

344-340 = 4 H;

Binauraul beats
(inside brain)

Auditory cortex Superior olivary nucleus

Inferior colliculus
“ochlear nucleus

Auditory nerve

Left Ear Right Ear
344 H: A M 340 H:

[ D gty ™ iy

Figure No. 8: Photograph showing illustration of Bhaural beats generated by

the brain
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The binaural beats have been shown to have stroaigwave entrainment
effects and the ability to change the functionairaxtions between the brain regions.
In order to affect cognitive and behavioral funoti@y, brainwave entrainment uses a
variety of brainwave frequencies, including delamma, epsilon, theta, and beta.
This synchronization within the brain facilitatesldnced neural activity.

Typically, EEG signal spectral constituents carségarated into five frequency

band$® [Table No. 2]

Sl. No. Brainwaves Frequency Range of benefits
bands
1. Delta waves 0.5-3.9 Hz Deep dreamless sleep daxhton
2. Theta waves 4-7.9 Hz Deep meditation, intuitiord a

profound relaxation

3. Alpha waves 8-11.9 Hz Induces relaxation and urdlitg
4. Beta waves 12-29.9 Hz Improve concentration and
awareness
5. Gamma waves| 30 and above Support cognitive processing,
Hz memory, and creativity

Table No. 2: Table showing Brainwaves with their fequency bands and range of
benefits
By harnessing these frequencies, brainwave entmibhmachieves
synchronization within the brain, promoting balashoeural activity.
An in-vivo study sought to determine whether bigdulreats may effectively
lower anxiety in thirty fearful pediatric childrdmetween the ages of three and ten.

The patients were presented with binaural beatsegtiencies 344 Hz and 340 Hz in
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the left and right ears respectively superimposedait, relaxing music by means of
over-the-ear headphoneBre-operative, intra-operative and post-operasiseres of
Visual facial anxiety scale and Pulse rate werended. The results revealed that
Binaural beats was effective in in 86.67% of theesain reduction of anxiety within
10 minutes. The study hypothesized that the indocbf brainwave entrainment
through theta wave stimulation might trigger théease of endorphins, potentially
leading to the therapeutic outcome of patient egian. Likewise, 93.33% of the
cases responded positively to binaural beats byitie of termination of treatment
procedureAlso, it was observed that gag reflex was signifttareduced in cases of
fluoride application even in hypersensitive pateniThe study concluded that
Binaural beats can be used effectively as a noasiwe treatment modality to reduce
anxiety in apprehensive paediatric pati€fits.

In a study involving 134 university students, resbars conducted a double-
blind randomized controlled trial to investigate timpact of superimposed binaural
beats on anxiety reduction. They compared the tsffetthese beats with receptive
music listening and relaxation treatment. Througgck randomization, participants
were assigned to three groups: one receiving bahdaats in the form of Thai Lanna
music with superimposed binaural beat tones witkl2@ifference, another receiving
receptive music listening in the form of Thai Lanmasic without superimposed
binaural beat, and a control group exposed to bé&rmko. All groups underwent 20-
minute daily relaxation sessions for five consamutdays. Anxiety levels were
measured using the State-Trait Anxiety InventoryAB before and after treatment,
revealing significant reductions in anxiety levalsiong the superimposed binaural
beat group compared to both the music listening @mtrol groups Anxiety was

decreased in all subjects in the superimposed ahdeat group, 95.56% in the
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music listening group, and 84% in the control gravith a statistically significant
difference as indicated by the ‘p’ value= 0.045(®%). Thus, it was concluded that
interventions based on superimposed binaural beaght offer more effective
anxiety reduction among university students congbémemusic listening and general
relaxation methods.

A randomized clinical trial was conducted by Isik &. to evaluate the
effectiveness of binaural beat in reducing predperaanxiety in dentistry. Sixty
patients who were to undergo impacted third molexsraction were studied.
According to randomization, the participants wessigned to two groups, where
group 1 included 30 patients listening to binatedts through stereo earphones with
10 Hz difference (200 Hz for the left ear and 2088 for the right ear)whereas
group 2 include@®O0 patients whom no special intervention was gilcamtrol group).
All the participants were informed and their preergiive score was anxiety was
recorded using visual analogue scale. In both gr@upiety was then recorded after
the tooth was extracted. The difference betweentiiee groups was statistically
significant (p = 0.006), where the experimentalugrcshowed less anxiety. The
degree of anxiety in the control group was founchamged after the second
measurement (p = 0.625), while that in the expemtalegroup showed a significant
reduction in anxiety (p = 0.001). Thus, they codeluhat binaural beats may be

useful in reducing preoperative anxiety in denyiét{Figure No. 9]
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Figure No. 9: Photograph showing human brain alteréion and its

synchronization with neural activity

A clinical study aimed to assess and compare thectafeness of binaural
beats and music at a frequency of 432 Hz amongynpeients aged between 18-45
years for reducing preoperative dental anxietyripacted third molar surgery. Visual
analog scale was used to evaluate dental anxiébyebthe local anesthesia in the first
measurement. Local anesthesia was administerdtetallt patients. For ten minutes,
patients in the music group wore earphones cadidréd 432 Hz. For ten minutes,
patients in the binaural beats group wore headgh@20 Hz for the right ear and
210 Hz for the left) to listen to binaural beatfieTpatients in the control group did
not receive any specific music intervention. Dergakiety was measured again in
each of the three groups during the second assessittee initial measurement's
results showed that all three groups recordeddheesamount of anxiety (p = 0.811).
There was a significant decrease in anxiety in bmthbinaural beats and music group
in the second measurement (p<0.001). However, tvae no statistical difference

between music and binaural beats group (p=1). Titkeoes came to the conclusion
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that 432 Hz tuned music and binaural beats arectefée non-pharmacological
adjuvants to lessen dental anxiety during impatted molar surgery®
Auditory beat stimulation (ABS) is a non-invasiveeuno modulatory

technique that aims to produce a neural frequentigwing response using sound
waves in the alpha (8-13 Hz), beta (14-30 Hz)atlié+8 Hz), gamma (30-50 Hz),
or delta (1-4 Hz) frequency ranges, A randomizedtroded trial aimed to assess
anxiety-reducing potential of calm music combinedthwtheta auditory beat
stimulation (ABS) among 163 participants taking iatytics who were randomly
assigned to four groups: combined (music & ABS)sitialone, ABS-alone, or pink
noise (control). The study measured pre and pdstvantion somatic and cognitive
state anxiety levels along with trait anxiety, pe@lity measures, and musical
preferences. Participants were divided into moéeaat] high trait anxiety sub-groups
based on their trait anxiety scores. The study dothat sound-based treatments
effectively reduced somatic and cognitive stateietgxn all participants, with greater
reductions observed in the combined and music-atonéitions in the moderate trait
anxiety sub-group. Compared to the ABS-alone candithe music-alone condition
significantly reduced somatic cognitive state afyien persons with high trait
anxiety. They used theta ABS in this investigai@on saw a substantial influence of
trait anxiety on the effectiveness of our musieaducing anxiety, but no significant
effects of arousal with ABS or ABS conditions. Taethors concluded that sound-
based treatments are effective in reducing animtgls, and combined conditions

were most effective in participants with moderaét mnxiety’*

A randomized, double-blind, placebo-controlled p#tudy was conducted to
investigate the effectiveness of binaural audittryat stimulation to alleviate

inattention symptoms in a group of 20 children aublescents diagnosed with
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attention-deficit/hyperactivity disorder, aged beém 8 and 21 years. The participants
were assigned to one of two groups using a randdioiz process. One group
listened to a 20-minute audio program containingabiral auditory beats, while the
other group listened to a sham audio program tigamak include binaural beats. Both
groups listened to their assigned program thrieeek for a duration of three weeks.
The Children's Color Trails Test, Test of Variabt#sAttention (TOVA), and the
Homework Problem Checklist were used to measuraggsin inattention pre- and
postintervention. Time had a notable impact on @wor Trails Test. After the
intervention, there was no appreciable group difiees on the Color Trails Test or
the TOVA scores. Following the session, parentgcatdd that the study participants
had fewer homework issues. Although the binaurditaty beat stimulation did not
result in a significant reduction of inattentionngytoms in the experimental group,
parents and adolescents reported an improvemdninrework-related issues due to
inattention during the three-week study. Thus, #wthors concluded that further
investigation was required with a larger sample sizer an extended period to assess
the effectiveness of this modality in reducing teation symptoms in individuals
diagnosed with attention-deficit/hyperactivity dider to obtain more comprehensive

results’

A prospective, randomized controlled study was coted to explore the
potential for the use of binaural beat audio torel@se acute pre-operative anxiety in
108 adult patients undergoing general anaesthesidaly case surgery. Subjects were
allocated to one of three groups according to algiermined computer-generated
random sequence. Participants listened for 30 mirbibaural beat audio which
generated a progressive slowing of the binaural tzegive a closing 10-min period

of delta activity of Binaural group or an identicedundtrack without these added
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tones (Audio Group), or received no specific inggion, representing standard
practice (No Intervention Group). Anxiety with ti®tate-Trait Anxiety Inventory
guestionnaire was measured. Results revealed thah mecreases in anxiety scores
were 26.3% in the Binaural Group (p = 0.001 vs. idu@roup, p < 0.0001 vs. No
intervention Group), 11.1% in the Audio Group (945 vs. No intervention Group)
and 3.8% in the No intervention Group. Thus, ththats concluded that Binaural
beat audio has the potential to decrease acutegaetive anxiety significantly,
which can be used to produce anxiolysis in manypnmeedural hospital settings in

which pharmacological sedation is undesirdble.

An in vivo study compared cortical brain respongesmplitude-modulated
acoustic beats at 3 and 6 Hz in 250 and 1000 Hestamth their binaural beats
counterparts in unmodulated tones. Event-relateeinpials (ERPs) were recorded for
3- and 6-Hz acoustic and binaural beats in 2000dom&tion tones presented at
approximately 1 s intervals. ERP components' lateamplitude, and source current
density estimates for beats-evoked oscillationsewasmpared across beat types,
frequencies, and base frequencies. Tone-onset cwni® followed by beat
frequency oscillations and a subsequent tone-offsetplex were observed in all
stimuli. Acoustic beats showed higher amplitudeillzdons than binaural beats, 250
Hz beats surpassed 1000 Hz, and 3 Hz beats excéeHed The sources of beats-
evoked oscillations predominantly localized to ledftnporal lobe areas. However,
differences in estimated sources between acoustit naural beats were not
significant. These findings suggested that theiearprocessing of binaural beats is
similar to that of acoustic beats in terms of disttion and the effects of beat- and

base frequency.
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A study aimed to assess the feasibility of induaintjceable changes in EEG
patterns within the alpha or beta frequency rargesexplored the potential practical
applications. Additionally, it sought to understaedtrainment effects on EEG
throughout the epoch and identify effective stretegTwenty-two participants were
randomly assigned to groups exposed to distincauyad beat frequencies (10 Hz
alpha, 20 Hz beta) for ten 1-minute epochs. EE@ro#ogs from temporal regions
during pre-exposure, exposure, and post-exposueseshrevealed no significant
impact on broad-band and narrow-band amplitudesfrequency changes. In
conclusion, interleaved alpha and beta binauraishfedled to demonstrate clear EEG
changes, limiting potential applications, particlyan behavioral change assumptions
tied to cortical entrainmenif,

This randomized controlled clinical trial sougbtdssess the impact of alpha
binaural beat music on pain levels following thigiah placement of a maxillary fixed
orthodontic appliance, comparing it to music withbinaural beats (placebo) and no
music (control). Sixty patients undergoing thisqadure were randomly assigned to
the three groups. Using a frequency of 440 Hz iea ear and 450 Hz in the other, an
inaudible 10 Hz binaural beat (of the alpha-rangay produced. Pain levels were
measured over seven days using the short-form Mp&iih questionnaire (SF-MPQ).
The binaural beat music (BBM) group exhibited angigant reduction in both
sensory and psychological pain aspects compardtetoontrol, particularly after the
5th day. Present Pain Intensity (PPI) showed siamfly lower scores in the BBM
group from days 3 to 7 and in the placebo grouglays 4, 5 and 6 compared to the
control. Visual Analog Scale scores were lowertfa placebo group on day 4 and
the BBM group on days 6 and 7 compared to the obrithe authors concluded a

noteworthy reduction in pain in the BBM group comgzhto the control towards the
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end of the first week of treatment, with no sigraint difference in reported pain

between the BBM and placebo groupgrigure No. 10]

450 Hz - 440 Hz = 10 Hz
Binaural beats inside the brain

Tone in right ear Tone in left ear

Figure No. 10: Photograph showing illustration of he binaural beats

In a randomized clinical trial, researchers examhihew effective binaural
beats are in reducing anxiety during dental procesitor children aged 3 to 10. They
enrolled 120 pediatric patients undergoing dentaattment and exposed them to
either binaural beats (experimental group) or whitése (control group) via wireless
headphones for 10 minutes. Throughout the tridsguate and anxiety levels were
assessed at three intervals with 5-minute breadsga pulse oximeter and Venham's
picture test. Significant differences (p < 0.01)r&vebserved between the groups for
pulse rates and anxiety levels at certain inteyvaith higher levels noted in the

control group. However, no significant differenags> 0.05) were found at other
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intervals. These results suggest that binauraktsaat more effective than white noise

in reducing dental anxiety in pediatric patientfobe and during dental proceduf8s.

In this pilot study, the aim was to assess the ohmd combining virtual
reality and binaural tones on pediatric patienthwhronic pain. Psychophysiological
responses (heart rate and galvanic skin responsiepain perception were measured
using a mixed pre- and post-test experimental dedipta were collected from a
sample of n = 13 healthy participants and n = 9gigd patients with chronic pain.
The results demonstrated a significant differenedwben baseline and post-
application of virtual reality and binaural begts<{0.05). The authors concluded that
the combination of virtual reality and binaural tsehas notable effects on chronic
pain perception, surpassing the effects of virteality alone. This suggests that this
technological combination could serve as a valuadgéfor managing chronic pain in

pediatric patients with rheumatic disea%es.

A randomized clinical trial aimed to compare ansgess the degree of anxiety
experienced by children aged 6 to 12 years throutghestorative treatment utilizing
monaural beats and binaural auditory beats. There W5 participants, divided into 3
groups. Primary and permanent molar teeth with lasavities were prepared and
restored. Venham's picture scale and a pulse ogimwetre used to quantify anxiety
both before and after the intervention. When comgpdo the control group, children
who received treatment with binaural beats and m@igbeats had lower anxiety
ratings on the Venham Picture Test and lower ptase values. Thus, the authors
came to the conclusion that choosing monaural eatsbinaural auditory beats can
be an effective non-invasive therapy method foucgtg anxiety in young children

who are anxiou&
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Xll.  LITERATURE ON MUSIC OF CHOICE

A patient's musical preferences and willingnesemgage in music-related
activities determine the advantages of therapentisic'***®Taking decisions about
their own music therapy helps patients reach faljagement and adds a human
element to the process. Choosing music that th@yyeédrelps children feel more in
charge of the situation, creates a familiar envitent that lessens feelings of

strangeness, represents their personalities, gimesses their emotiofs.

A clinical study aimed tascertain if music distraction is an effective nmeah
managing anxiety among forty children aged betwéeand 8 years. The children
were randomly divided in to two groups. First graugs control group (group A) and
the second group was music group. The music gragfurther divided equally into
two subgroups viz. instrumental music group (gr@&)pand Nursery rhymes music
group (group C). The choice of the type of musipeaiwled upon the patient’s
selection. Each child had four dental visits, finsts the screening visit followed by
three treatment visits. Each child had four dewisits, first was the screening visit
followed by three treatment visits. The authorsateded that audio distraction did
decrease the anxiety level in pediatric dentalegpds$i but not to a very significant
level 3

Active distraction techniques include elements lilsing games and toys that
need the child to participate directly. The usenofic, movies, and other media is the

foundation of passive approaches, which don't tieedhild to actively participate.

A randomized clinical trial performed on 83 childraimed to determine the
effect of music therapy and distraction cards andhxiety of hospitalized children

aged 8-12 years with chronic diseases. The paatitipwere assigned to three groups,
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namely cards, music, and cards combined with myisiaps. The authors concluded
that playing with distraction cards decreased aywaad fear in children to a greater
extent as compared to music therapy. Compared éopéssive approach (music),
playing cards was another distraction strategy usetthe current study that had a
greater effect on reducing children's fear. Thisnisstly because children are more
engaged and entertained by active tactics. Thexefioe active distraction method can

be a practical approach to reduce anxiety andifeaospitalized childref?

A prospective in vivo study was conducted to astles effectiveness of audio
distraction as an intervention for managing anxiatpediatric dental patients. Sixty
children were randomly assigned and equally digted into two groups, with the
first group serving as the control and the secantha music intervention group. Both
groups underwent dental extractions. The childrethé music group were provided
with an audio presentation during the entire trestihprocedure. Anxiety levels were
assessed using Venham's picture test, as well agitoniog pulse rate, blood
pressure, and oxygen saturation. The results derated the efficacy of audio
distraction in mitigating anxiety among pediatriental patients. Consequently, the
authors concluded that audio distraction signifiyarreduced anxiety in this

population®®

This study aimed to compare the efficacy of Musiccboice and Anand
Bhairavi raga in alleviating pre-procedural anxieynong adult patients. 30
participants were allocated to each group. Prequo@l anxiety was assessed before
and after music intervention in both groups. Befottervention, 93.3% of Music of
choice group and 96.7% of Anand Bhairavi raga grexipibited severe anxiety. Post-

intervention, 56.7% in Music of choice group hadidmanxiety, and 43.3% had
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moderate anxiety, while in Anand Bhairavi raga gro80% had mild anxiety, and
50% had moderate anxiety. No significant differentere-procedural anxiety was
observed between the two groups (p > 0.05). Théocasitconcluded that both
interventions, Music of choice and Anand Bhairaaga, were equally effective in

reducing pre-procedural anxiety.

This in vivo study aimed to assess and compareetfieacy of audio and
audiovisual distraction aids in managing anxietyoag pediatric dental patients
across two age groups (4-6 years and 6-8 years)rédgearch included 30 patients in
each age group during their initial dental visikided into three subgroups: control,
audio distraction, and audiovisual distraction (witO patients in each subgroup).
Results indicated that the audiovisual distracgovup exhibited a statistically highly
significant difference from both the audio and cohgroups. Additionally, the audio
group showed a statistically significant differendeom the control group.
Consequently, the authors concluded that audiovigistraction is a more effective
mode of distraction in managing anxiety among chitdn both age groups compared

to audio distractiof®
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MATERIALS AND METHOD

The present in vivo study was designed to evalaatecompare Anxiety level
during Restorative treatment using No Music, Mwdi€hoice and Binaural Auditory
Beats as Audio distraction Behaviour Guidance Teplein Children aged 6-12

years.

The study was conducted in the Department of Pediaind Preventive
Dentistry at KLE Academy of Higher Education ands@arch’s KLE VK Institute of
Dental Sciences, Belagavi. Ethical clearance fer sludy was obtained from the
Institutional Review Board (IRB) of the KAHER’s KLE/K Institute of Dental

Sciences Belagavi [SI.No.: 9ZRAnnexure 1)

CTRI REGISTRATION:

Trial had been registered prospectively with thdlofeing CTRI number:

CTRI1/2024/02/06328%Annexure II).

The following are the armamentarium used for the dhical procedure in the
study: [Figure No. 11,12,13,14]
» Dental chair with illumination
* Kidney trays
» Disposable mouth mask (Ramson’'s Care Plus, RamseaitiH Care,
Bangalore)
» Disposable head cap (Ramson’s Care Plus, RamsorithHE&are,
Bangalore)
» Disposable gloves (Rakshak, Ramya Impex Pvt. Mdmbai)

e Mouth mirror
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Straight probe

Explorer

Spoon Excavator

Cotton rolls (Prabhat Surgical Cotton Pvt. Ltd.mkur, Karnataka, India)
Pair of tweezers.

Airotor (NSK handpiece).

Diamond burs (Mani diamond burs, SS Dental Supply).

Rubber dam kit (Hygienic Fiesta Colour Coded clampd Dental Dam —
Coltene Whaledent Inc.)

Glass lonomer Cement (GC Gold label H.S. Posté&mbia)

Composite restorativeshofu Beautifil Bulk Restorative Composite)
Articulating paper (Articulating Paper Superior,dpashree Products G—
711 MIDC Ratnagiri).

Light curing gun. (Woodpecker)

Wireless Headphone (boAt Rockerz 400 Bluetooth @nHeadphones)

Samsung Galaxy M52 Smartphone with Binaural auglitdreats
application software (Brain Waves Binaural BeatsynMTech Apps,

Chapeco, Santa Catarina, Brazil)

Finger Pulse oximeter with OLED display
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MATERIAL. X ARMAMENTARILIM USEN M THE.STUIDY, .

Figure No. 12: Photograph showing Posterior High séngth Glass lonomer

Cement material used in the study
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BEAUTIFIL II BASIC KITT

\\

Figure No. 13: Photograph showing Composite used ihe study

Figure No. 14: Photograph showing Music distraction ear phone used in the

study
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SOURCE OF DATA:

Patients reporting to the outpatient departmerthefDepartment of Pediatric
& Preventive Dentistry at KLE Academy and Highemgdtion and Research’s KLE
VK Institute of Dental Sciences, Belagavi who mée tstudy's inclusion and
exclusion requirements were chosen. Written infafroensent was obtained from all
the parents of children participating in the st@dwnnexure Ill a, lllb). Assent was

obtained from all the children participating in tedy(Annexure V).

STUDY DESIGN:

This was an In vivo, Randomized control, doublendidid, three-arm, parallel group

study.

SELECTION OF SUBJECTS:

Subjects for the study were selected accordingpeofallowing inclusion and

exclusion criteria.

INCLUSION CRITERIA USED IN THE STUDY:

» Children between 6-12 years of age.
« Children visiting dental clinic for the first time.

« Children who require restoration for Class 1 cauityhe primary/ permanent

molar teeth.

» Children with moderate dental caries involving eriand dentin.
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EXCLUSION CRITERIA USED IN THE STUDY:

Children with special health care needs.

Children showing Frankl Behavior rating 1 and lé(j Definitely negative and

Negative).
Children having Visual or Auditory impairment.

Children and/or Parents who are unwilling to pgsate in the study.

SAMPLE SIZE:

Samples required for the study was selected asthgerinclusion and exclusion

criteria. The following formula was used to cal¢althe sample siz&:

252

n= —2[21_0, + 21_5]2

Where: d = 2.20
o error = 1%,
Z 1-0.=2.58 at 1% error
Z 14 =0.842 at 2098 error or 80% power
$=212 $=2.42
(o = probability of type | error, Z 3= power of the study, S = standard
deviation, d = mean difference.)

So,n = 25 in each group. Total Sample is 75 Children.

So, a total of 75 sample size was selected andativinto three study groups

of twenty-five each.
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RANDOMIZATION AND STUDY GROUP ALLOCATION:

All the seventy-five samples of the study grouprevequally divided into
three equal groups by simple random sampling usatgry method to ensure

standardization. [Figure No. 15]

Figure No. 15: Photograph showing Randomization uskin the study using

lottery method to ensure standardization.

STUDY GROUPS:
» Group | (Control Group): 25 subjects were treated without any music
intervention
» GROUP Il (Experimental Group): 25 subjects were treated using Music of
Choice. Children listened to familiar songs whi@hged the child gain control
over unpleasant stimulus of dental treatment froenstound of airotor or sight

of syringe.
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*  GROUP Il (Experimental Group): 25 subjects were treated using Binaural
auditory beats. The children were presented wititdef frequencies 400 Hz
and 412 Hz in the left and right ears, superimpasedoft, relaxing music (to
utilize their synergistic effect) by means of otlee-ear headphones using the
mobile device. The frequencies were produced bywsoé (Brain Waves
Binaural Beats, MynioTech Apps, Chapeco, Santar®ataBrazil) as used in

the previous studies and the treatment procedusestaated thereafter.

BLINDING FOLLOWED IN THE STUDY:

A trained assistant provided beats to participamigroups Il and Il through
over-the-ear headphones, while the principal ingestr was blinded. The
participants in group | were not introduced to amysic intervention, however over-
the ear headphones were presented to them as wrelblinding of principal

investigator. Likewise, the data analysist wasd#thfrom the intervention.

METHOD OF COLLECTION OF DATA:

A. SELECTION OF CASE AND RECORDING OF CASE HISTORY:

» Children who met the inclusion and exclusion ciétevere made to settle into the
dental chair, and the Principal Investigator (RHroughly described the process
to both the children and their parents.

» A case history was recorded for the present stodgssto have a systematic and
methodological recording of all the observationd ariormation.(Annexure V)

» After recording the preliminary information, climicexamination was carried out
on a dental chair under standard operating protocol

» A trained Pediatric dentist was made to assesartkiety levels before and after

dental treatment.
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. RECORDING BEHAVIOR LEVELS BY FRANKL BEHAVIOR RATING

SCALE:

* Behaviour of the patient prior to the study was lea#ed according to
FRANKL Behaviour Rating Scale for selection of tparticipant in the

study®®
. RECORDING ANXIETY LEVELS BY VENHAM'S PICTURETES T

* Anxiety of the participants was evaluated by ankedi Pediatric dentist using
Venham'’s Picture Test, a Self-administered anxsegle, both pre-operatively
and post-operatively.

* There are eight cards in the Venham Picture "Besth containing two figures
one "anxious" and one "non-anxious"on it. The aleidwere instructed to
indicate which figure, at that precise moment, mesembled them. Every
card was displayed in its assigned number. If thikel @ointed at the ‘anxious'
figure a score of one was recorded, if the chilthigal at the 'non anxious'
figure a score of zero was recorded. There wash@amam score of zero and a
maximum score of eight based on the total numbetinoés the 'anxious'

figure was selected. [Figure No. 16]
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Figure No. 17: Photograph showing evaluation of preperative anxiety using

Pulse oximeter
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D. RECORDING THE PULSE RATE:

Similarly, the physiological parameter like pulsder of the participants was
recorded using a fingertip pulse oximeter devicéhvein integrated monitor
displaying values of pulse rate to evaluate theieayxsubjectively by a

Pediatric dentist both pre- and post-operativdfigiyre No. 17]
E. STEP-BY-STEP PROCEDURE OF THE STUDY TO BE CONDUCED:

* The Principal Investigator performed the procedurder Standard Operating
Protocols. The procedure was carried out in 45 faireach patient in all the
three groups. Patients allocated to Group | wasdteusing No music, Group
Il using Music of Choice and Group Il was treatesing Binaural auditory

beats. [Figure No. 18]

* The tooth selected for the study was isolated uRalgber dam and the tooth

preparation for Class | cavity was carried outrim@ry or permanent molars.

Figure No. 18: Photograph showing patient undergoig dental treatment
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* Tooth was restored using Posterior High Strengtis&lonomer for Primary

molars and Resin based Composite filling mateaaPfermanent molars.

e Occlusion was checked with an articulating paper &ny occlusal

irregularities.

The immediate post-operative evaluation of all teetoration was done by an
experienced examiner (Pediatric Dentist) in the d&pent of Pediatric and

Preventive Dentistry and findings were recorded master chart.
E. POST OPERATIVE INSTRUCTIONS:

After completion of treatment, patients were madesit and given post-

operative instructions. Post-operative instructiorere as follows:

Not to drink or take water for thirty minutes.

* Not to eat anything for one hour and have a setft fdir next 24 hours.

» Patient were asked to report to the dental clihiany kind of pain or
sensitivity was present or patient had any kinddafcomfort during
mastication.

« Patient were asked to report to the dental clihtbey noticed any kind of

fractured restoration.

STATISTICAL ANALYSIS:

The results were tabulated and entered on thel skeet. Then the results
were subjected to the following statistical testing IBM SPSS software (version

20.0 Chicago IL, USA) by the statistician.
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» Descriptive statistics was used to provide a céeat concise overview of the
key characteristics of the study sample, such amnmestandard deviations,
and frequencies. Also to help in understanding d¢katral tendency and

variability of the data.

« One way ANOVA for Intergroup comparison was apgli®r intergroup
comparison, specifically to assess whether theeestatistically significant
differences in anxiety levels among the three gso(fgo Music, Music of

choice and Binaural Auditory Beats).

* Independent ‘t'" test for Intergroup was used tampare anxiety level
reductions between pairs of groups (e.g., Binaduadiitory Beats vs. No

Music, Monaural Beats vs. No Music).

» Dependent ‘t’ test for Intragroup comparison wasdu® assess whether there
is a significant difference in anxiety levels witreach group before and after

the intervention (pre- and post-intervention meagents)

Level of significance was set at p= 0.05< (05: Statistically significant, <
0.01: highly significant, § 0.001: very highly significant and 3 0.05 not

significant).

The summary of methodology of the study is expldirss a Consort flow
diagram that summarizes the study on how the tnak conducted, reporting
enrolment, allocation, follow-up and analysis ofigats involved in the randomized

controlled trial.(Annexure VI)
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TABLES, GRAPHS AND OBSERVATIONS

The data collected were tabulated and enterecherexcel sheet. Then the
collected data were subjected to the following istiadl tests using IBM SPSS

software (version 20.0 Chicago IL, USA) by theistatian:

1. Descriptive statistics

2. Independent ‘t’ test

3. Dependent ‘t’ test

4. Kolmogorov Smirnov test

5. One way ANOVA

6. Kruskal Wallis ANOVA

7. Mann-Whitney U test

8. Wilcoxon matched pairs test

9. Tukeys multiple posthoc analysis
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Table No. 3: Table showing master chart of evaluatin of anxiety through

recording of pre and post operative findings using/enham picture test and

Pulse rate scores using No music [Group ]

Allotment no. | Age Sex Venham picture tesf Pulse rate
Baseline Post op] Baselin Post
C1 9 M 2 2 84 96
C2 7 F 3 2 96 94
C3 8 M 4 4 110 111
C4 7 M 2 3 102 104
C5 11 F 3 3 96 94
Cé6 7 F 6 5 114 106
c7 8 F 4 3 112 108
C8 11 F 2 2 96 104
C9 6 F 7 6 124 118
C10 6 F 4 5 108 112
C11 6 M 5 5 114 122
Ci12 9 M 3 3 84 92
C13 12 F 6 5 82 76
Cl4 7 F 1 2 96 92
C15 11 M 1 1 82 78
C16 12 M 0 0 80 76
C17 8 F 4 3 102 96
Ci1s8 7 F 3 4 97 94
C19 12 M 2 2 82 87
C20 11 M 2 1 86 84
C21 8 M 4 3 92 83
C22 9 M 2 4 88 102
C23 8 M 3 4 94 97
C24 10 M 2 4 78 86
C25 10 F 3 3 90 94
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Table No. 4: Table Showing Master Chart of Evaluathin of Anxiety Through

Recording of Pre and Post Operative Findings Usingenham Picture Test and

Pulse Rate Scores Using Music Of Choice [Group 1]

Venham Picture

Allotment no. Ag_;e Sex Test Pulse Rate
Baseline | Post o Baseline § Post of
E1l.1 12 F 3 1 92 84
E1.2 10 F 2 0 90 82
E1.3 8 M 4 3 104 94
El.4 12 F 3 2 86 82
E1.5 8 F 2 0 98 84
E1.6 9 M 3 1 104 96
E1.7 7 M 5 3 114 104
E1.8 11 M 3 0 84 72
E1.9 7 F 5 2 102 92
E1.10 12 M 4 2 88 76
E1.11 7 F 5 3 96 90
E1.12 12 F 2 0 84 76
E1.13 12 F 4 1 88 78
El1.14 9 M 3 1 92 84
E1.15 8 M 6 4 100 92
E1.16 7 F 3 2 102 106
E1.17 12 M 2 0 78 72
E1.18 6 F 3 1 96 90
E1.19 8 F 2 0 86 78
E1.20 7 F 4 2 112 102
E1.21 8 M 4 2 108 92
E1.22 10 M 3 2 93 82
E1.23 8 F 3 1 109 94
E1l.24 9 F 4 2 97 86
E1.25 9 M 3 1 107 96
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Table No. 5: Table Showing Master Chart of Evaluatin of Anxiety Through
Recording of Pre and Post Operative Findings Usingenham Picture Test And

Pulse Rate Scores Using Binaural Auditory Beats [Gup 111]

Allotment no. Age Sex Venham picture test Pulse rate
Baseline Post op] Baselindq Post
E2.1 11 M 2 0 86 78
E2.2 7 M 1 0 92 86
E2.3 8 F 1 0 96 84
E2.4 11 M 4 2 92 88
E2.5 12 F 3 1 98 90
E2.6 12 F 4 2 94 86
E2.7 6 F 7 5 112 102
E2.8 11 F 5 2 82 74
E2.9 7 M 4 2 108 96
E2.10 12 M 3 1 78 72
E2.11 6 M 4 2 102 94
E2.12 12 F 3 1 104 96
E2.13 12 M 2 0 84 76
E2.14 10 M 3 1 86 74
E2.15 7 M 3 1 92 80
E2.16 10 M 5 3 84 76
E2.17 12 M 2 1 78 78
E2.18 9 F 1 0 94 82
E2.19 11 F 4 1 96 84
E2.20 12 F 4 2 110 96
E2.21 12 M 2 0 86 80
E2.22 10 F 3 1 94 82
E2.23 10 M 2 0 88 80
E2.24 9 F 4 2 113 94
E2.25 7 F 3 1 104 90

Table No. 3, 4 and 5 showing master chart of ev@mneof anxiety through
recording of pre and post operative findings udfiemham picture test and Pulse rate
using No music [Group I], Music of choice [Group #nd Binaural auditory beats
[Group Il1] respectively. A total of 75 patients ang 6-12 years of age were included

in our study and were equally divided into the afoentioned three groups.
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Table No. 6: Table showing age wise distribution gbatients in three groups

namely No music [Group 1], Music of choice [Group I] and Binaural auditory

beats [Group IlI]

@ >
3 o % =
3 [ S _cgc 2 = E
5 El = 5 L |28 = 5 | 8 < g
o o 3} g o [ Y
b e < g g
= @
6-7yrs 8 32.00 6 24.0( 6 24.00 20 26|6.5850| 0.1980
8-9yrs 8 32.00 10 40.00 3 12.00 21 28|00
10-11yrs 6 24.00 3 12.00 8 32.00 17 22,67
12yrs 3 12.00 6 24.00 8 32.00 17 22|67
Mean
8.80 9.12 9.84 9.25
age
SD age 9.20 1.99 2.13 2.06
100.0 100.0
Total 25| 100.0 25 0 25 0 75 | 100.0
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Graph No. 1: Graphical representation ofAge wise distribution of patients in
three groups namely No music [Group 1], Music of cbice [Group 1] and

Binaural auditory beats [Group Il ]
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Table No. 6 and Graph No. 1 showing demographiélerof the participants
by showing age wise distribution of patients irethigroups namely No music [Group
I], Music of choice [Group 1l] and Binaural audiyobeats [Group Ill]. Seventy-five
patients with mean age of 9.25 + 2.06 were includeenty children (26.67%) were
6-7 years of age, twenty-one children (28%) wegey@ars of age, seventeen children
(22.67%) were 10-11 years of age and seventeedrehi(22.67%) were 12 years of

age.
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Table No. 7: Table showing gender wise distributiomf patients in three groups

namely No music [Group 1], Music of choice [Group I] and Binaural auditory

beats [Group IlI]

3 @
S 2
o} 3 5 Il _ o
o 2 Y— S © N 2
S E|IR] B |8z ]|5]| 8 < | S
@ o o £ 8 [t ]
O pd D o35 e
5 =)
= T
Male 13 52 11 44 13 57 3V 49.33 0.427 0.908
Female 12 48 14 56 12 48 38 50.67
Total 25 100 25 10(¢ 25 100 75 100.00

Graph No. 2: Graphical representation of gender wis distribution of patients in

three groups namely No music [Group 1], Music of chice [Group II] and

Binaural auditory beats [Group 11 ]
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Table No. 7 and Graph No. 2 showing gender wistildigion of patients in three
groups namely No music [Group ], Music of choi€r¢up II] and Binaural auditory
beats [Group Ill]. 37 out of 75 (49.33%) were malad 38 (50.67%) of the
participants were female. All the groups showedtable distribution of participants

which maintained standardization of selection daten our study.

Table No. 8: Table showing the normality of baseline and post-& Venham's
picture test and baseline and post-test Pulse rageores in three groups namely
No music [Group ], Music of choice [Group Il] and Binaural auditory beats

[Group 11l ] by Kolmogorov Smirnov test

Binaural
No music Music of choice
Variables Times auditory beats
Z- p- Z- Z-
p-value p-value
value | value | value value

Baseline 0.844Q0 0.4750 1.2220 0.1010 0.7¢y50 0.5860

Venham's

Post-operative| 0.7180 0.6820 0.8630 0.4450 1.10801710
picture

Difference 1.1850; 0.1200 1.8480 0.0020* 1.0220 DO

Baseline 0.6710 0.758D0 0.4360 0.9910 0.5860 0.9860

Pulse rate | Post-operativel 0.5780 0.8920 0.5890 0.8790 0.58008890

Difference 0.9070; 0.3820 0.9800 0.2920 1.0130 @2%6

*p<0.05
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Note that, the baseline and post-test Venham'singictest scores in three
groups did not follow a normal distribution. Theyed, the non-parametric tests were
applied. baseline and post-test Pulse rate scordbrée groups follow a normal

distribution. Therefore, the parametric tests vapplied.

Table No. 8: Tableshowing the normality of baseline and post-testizen's
picture test and baseline and post-test Pulsesi@iees in three groups namely No
music [Group 1], Music of choice [Group II] and Biaral auditory beats [Group IlI]
by Kolmogorov Smirnov test. When comparison of baseand post-operative
Venham's picture test scores was carried out irethgroups using Kolmogorov
Smirnov test, a very highly statistically signifitadifference was found in Binaural
auditory beats group with a ‘p’ value of 0.0001 (@€5) indicating it to be the most
efficient in reduction of anxiety. This was closéylowed by Music of choice group
with a ‘p’ value of 0.0020 (p< 0.05) which also slem a statistically significant
difference between baseline and post-operative &®@nipicture scores. On the
contrary, no significant difference was observedCiontrol group. However, when
Pulse rate scores were assessed, no significdetatite was observed in all the three

groups.
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Table No. 9: Table showing comparison of three grqas namely No music
[Group 1], Music of choice [Group 1] and Binaural auditory beats [Group 111 ]

with baseline and post operative Venham's pictureeist scores by Kruskal Wallis

ANOVA
) Mean
Interval Groups Mean | SD | Median| IQR ‘ H-value | P-value
ran
No music 3.12| 1.67 3.00 | 2.00f 35.5/ 0.9900 0.609

Baseline Music of choice 3.40, 1.08 3.00 1.00] 41.3

Binaural auditory beats 3.16 | 1.40f 3.00 | 2.00] 37.2

No music 3.16| 1.46 3.00 | 2.00] 54.74 23.5460 0.000
Post
Music of choice 144, 1.12 1.00 1.00] 31.6
operative
Binaural auditory beats 1.24 | 1.16/ 1.00 | 2.00| 27.66
No music -0.04| 0.93 0.00 | 2.00, 14.28 51.2310 0.000
Difference Music of choice 1.96/ 0.54 2.00 | 0.00] 50.28
Binaural auditory beats 1.92 | 0.49] 2.00 | 0.00, 49.44
*p <0.05
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Graph No. 3: Graphical representation of comparisorof three groups namely
No music [Group 1], Music of choice [Group Il] and Binaural auditory beats

[Group 11l ] with baseline and post operative Venham's pictureetst scores
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Table No. 9 and Graph No. 3 showing comparisorh#e groups namely No
music [Group 1], Music of choice [Group II] and Biaral auditory beats [Group IlI]
with baseline and post operative Venham's pictest scores by Kruskal Wallis
ANOVA. When comparison of baseline and post-operative &ers picture test
score was done among three groups using KruskalisMAaNOVA, maximum
reduction in anxiety was observed in Music of ckoand Binaural auditory beats
group as the difference between the baseline astigmerative scores were highest
with a ‘p’ value of 0.0001. No music group showedlight decrease in Venham'’s

picture test score but the difference was stasiiyicon-significant.
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Table No. 10: Table showing pair wise comparison dhree groups namely No
music [Group I], Music of choice [Group Il] and Binaural auditory beats [Group
[l ] with baseline and post operative Venham's picturecsle scores by Mann-

Whitney U test

) ) . Binaural
No music Music of choice .
auditory beats
Interval Groups
Z-value | p-value| Z-valug p-valup Z-valje p-val
Median 3.00 3.00 3.00
IQR 2.00 1.00 2.00
No music - -
Baseline _
Music of | g 9313| 0.3517] - :
choice
Binaural | 5 5619| .7034) 0.6500 0.5157 - -
auditory beats

Median 3.00 1.00 1.00
IQR 2.00 1.00 2.00
Post No music - -
operative :
Musicof | 38615 | 000014 - ;
choice
Binaural |/ 5395 | 0.0001% 07567  0.449p ; i
auditory beats
Median 0.00 2.00 2.00
IQR 2.00 0.00 0.00
No music - -
Difference _
Music of | ¢ 35| 0.0001% ] -
choice
Binaural | 5 7432| 0.00014 0.1940 0.8462 - -
auditory beats
*p<0.05
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Table No. 10 showing pair wise comparison of trgemips namely No music
[Group 1], Music of choice [Group Il] and Binauraluditory beats [Group Ill] with
baseline and post operative Venham's picture swaees by Mann-Whitney U test.
When pair wise comparison was done using Mann-Vekitd test between Control
group and Music of choice & Binaural auditory begitsup, a statistically significant
difference was observed as indicated by a ‘p’ vatdie0.0001 (p<0.05) which
indicated the efficacy of both the modalities idueing the anxiety among children
during restorative treatment. However. when pagendomparison was done between
Music of choice & Binaural auditory beats group significant difference was

observed as indicated by a ‘p’ value of 0.8462{5).
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Table No. 11: Table showing comparison of baselirand post operative Venham's

picture scale scores in three groups namely No musjGroup 1], Music of choice

[Group 1] and Binaural auditory beats [Group Ill ] by Wilcoxon matched pairs test

Mean SD % of
Groups Interval Mean | SD Dift. Diff. | change Z-value | p-value
Baseline 3.12 1.67
No music
Post operative  3.16 1.46 -0.04  0.93 -1.28  0.2272 82(0B
Music of Baseline 3.40 1.08
choice | pootoperativa 1.44 112 196 054 57.65 4.3724 0000
Binaural Baseline 3.16 1.40
auditory
beats | Postoperative 1.24 1.16 1.92 0.49 60.76  4.3724 0000
*p <0.05

Graph No. 4: Graphical representation of comparisorof baseline and post

operative Venham's picture scale scores in three gups nhamely No musi[Group

[], Music of choice [Group II] and Binaural auditor y beats [Group III]

Mean+/-SE
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Results

Table No. 11 and Graph No. 4 showing comparisorbadeline and post
operative Venham's picture scale scores in threepgr namely No music [Group 1],
Music of choice [Group II] and Binaural auditoryate [Group Ill]. When pair-wise
data was considered among the three groups, Mésihaice and Binaural auditory
beats group showed a statistically significantedé#hce between baseline and postl

operative scores with a ‘p’value of 0.0001.

Table No. 12: Table showing comparison of three gups namely No music
[Group 1], Music of choice [Group 1l] and Binaural auditory beats [Group Il ]

with baseline and post operative Pulse rate scorby one way ANOVA

Interval Groups Mean | SD SE | F-value| P-value
No music 95.56 12.542.51| 0.2802| 0.7564
Baseline Music of choice 96.40 9.68 1.94

Binaural auditory beats| 94.12 10.22.05

No music 96.24 12.442.49| 8.7004| 0.0004f

Post operative Music of choice 87.36 953 191

Binaural auditory beats| 84.72 8.26 1.65

No music -0.68| 6.43 1.2 34.2558.0001*

Difference Music of choice 9.04f 3.94 0.79

Binaural auditory beats| 9.40 3.83 0.77

*p<0.05
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Graph No. 5: Graphical representation of comparisorof three groups namely
No music [Group 1], Music of choice [Group Il] and Binaural auditory beats

[Group 11l ] with baseline and post operative Pulse rate scores

Mean+/-SD

Baseline Post operative

@ Control group O Experiment 1 E Experiment 2

Table No. 12 and Graph No. 5 showing comparisothade groups namely
No music [Group 1], Music of choice [Group II] afRInaural auditory beats [Group
I1l] with baseline and post operative Pulse raterss by one way ANOVAWhen
comparison of baseline and post-operative Pulse sebres was done among three
groups using One waptNOVA, a statistically significant difference wadbserved
with the three grouos with a ‘p’ value of 0.0001ligvhindicated that the pulse rate

scores varied significantly among the groups.
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Table No. 13: Table showing pair wise comparison dhree groups namely No

music [Group I], Music of choice [Group Il] and Binaural auditory beats [Group

[l ] with baseline and post operative Pulse rate scoréy Tukey’s multiple

posthoc procedures

Interval Groups No music Music of Binaural
P choice auditory beats
Mean 95.56 96.40 94.12
SD 12.54 9.68 10.25
) No music -
Baseline
Music of choice P=0.9599 -
Binaural auditory P=0 8868 P=0.7406 ]
beats
Mean 96.24 87.36 84.72
SD 12.44 9.53 8.26
) No music -
Post operative
Music of choice P=0.0085* -
Binaural auditory P=0 0006+ P=0.6344 ]
beats
Mean -0.68 9.04 9.40
SD 6.43 3.94 3.83
Difference No music _
Music of choice P=0.0001* -
Binaural auditory P=0 0001* P=0 9634 ]
beats
*p<0.05
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Results

Table No. 13 showing pair wise comparison of trgemips namely No music
[Group 1], Music of choice [Group Il] and Binauraluditory beats [Group Ill] to
evaluate the anxiety in children by measuring puége scores at baseline and post

operative procedures by Tukey’s multiple posthaet. te

At baseline, there was no difference found betwdermusic and Music of
choice nor between Music of choice and Binauralitang beats group. Post-
operatively, a significant difference was found dhildren undergoing dental
treatment without listening to music as comparedhibdren who were listening to

Music of choice with a ‘p’ value of 0.0085 (p<0.05)

Children undergoing dental treatment using Binaaaditory beats showed
statistically significant difference with a ‘p’ waé of 0.0006 (p<0.05) when compared
to children undergoing dental treatment with No mu3hus, children undergoing
dental treatment using Music of choice (p=0.000@) @inaural auditory beats
(p=0.0001) showed statistically significant resuithen compared to children
undergoing dental treatment without music. Among Binaural auditory beats and
Music of choice there was no statistically sigrafit difference as indicated by ‘p’

value (p= 0.06344).
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DISCUSSION

" By introducing novel audio distraction techniques, we aim to turn fear into

curiosity and tearsinto smiles'

-Dr. Jones

Dental anxiety can be particularly pronounced amohidren, especially
during certain dental procedures that are commeelgeived as uncomfortable or
frightening. Common procedures eliciting dental iatiinclude tooth extractions,
wherein the prospect of tooth removal is fear-indgcespecially if associated with
pain or discomfort. Dental restorations provoke iatyxdue to the auditory and
tactile sensations of the dental drill and antitigna of receiving local anaesthesia
injections. Pulpectomy or root canal treatment mxiety-provoking due to its
procedural complexity, duration, and utilization apecialized instruments.
Similarly, dental crown placement induces anxietyimg the process of fitting,
cementing, and undergoing dental impressions. @ahtic procedures, such as
bracket placement or adjustments, evoke anxietychitdren due to perceived
discomfort and alterations to their physical appeae.

Among these minimizing dental anxiety during reatiwe dental treatment
is particularly necessary due to its complexitypobcedures compared to routine
check-ups, potential pain and discomfort from deaypities which may necessitate
local anaesthesia or sedation to manage pain awbrdfort, also they may often
require longer treatment durations compared toimeuappointments and the
emotional impact associated with it, especiallyhiéy involve the restoration of

visible teeth or the improvement of the child’s EmiPatients may experience
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anxiety about the aesthetic outcome of the treatrmed how it will affect their self-
confidence and social interactions.

Patients experiencing anxiety before undergoingorasve procedures are
commonly addressed using the "4 S" rule or theadlea 4 S principle. The idea is to
remove four main sensory stimuli that cause deatalety in the dentist office: sights
(such as air turbine drills and needles), soundsh(ss drilling), feels (such as high-
frequency vibrations), and olfactory sensatiths.

In recent years, there has been a notable surdkeirexploration of non-
pharmacological methods for managing anxiety, paldrly in dental settings. These
methods, including animal-assisted therapy, aroimerapy, Snoezelen sensory-
adapted dental environments, virtual reality, gdidenagery, and auditory beat
stimulation, have shown promising results in redgcnxiety levels among patients.
However, despite their potential benefits, seviamatations exist which warrant their

consideration in the context of their implementatio

For instance, many non-pharmacological intervestiosuch as animal-
assisted therapy and Snoezelen sensory environnregjsire dedicated spaces or
specialized equipment to achieve optimal resulssalidishing and maintaining these
resources can significantly increase the costgldéotal practices. For instance, setting
up a designated area for animal-assisted therapgvesting in sensory equipment

may pose financial challenges for smaller practices

Space Constraints is another limitation within @erdlinics. For instance,
creating a separate area for activities like aniassisted therapy or Snoezelen
sensory environments may not be feasible in smalieics with limited square

footage. This limitation could hinder the widespmtealoption of these interventions,
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particularly in urban areas where space is a liioita Likewise, conducting animal-
assisted therapy sessions necessitates the invemtew trained handlers and
ensuring the well-being of both patients and amam&8imilarly, guiding patients
through virtual reality experiences or utilizingided imagery techniques requires
proficiency in using the technology. The need fogaing training and education can
pose challenges for dental professionals, partigula busy clinical settings where
time is limited. Also, some patients may be hesitarparticipate in interventions like
animal-assisted therapy or virtual reality due &spnal preferences or discomfort
with the unfamiliar techniques. Dentists must cdasithe preferences and comfort
levels of their patients when implementing theseerirentions to ensure their

effectiveness and avoid potential resistance orauonpliance.

In light of these limitations, auditory beat stimtibn emerges as a potential
economical alternative for anxiety management intalesettings. Unlike many other
non-pharmacological interventions, auditory beamnskation can be implemented
with minimal outlay, utilizing existing dental equment such as the dental chair. This
cost-effective approach makes it particularly afipgeor dental practices seeking to
enhance patient comfort and reduce anxiety withoatirring substantial financial

investments.

Distraction stands as a cornerstone among the afrapn-pharmacological
behavior guidance techniques employed in dentadicslito effectively manage
children. Serving as a valuable tool, distractiaorks by redirecting the child's focus
away from potentially distressing procedures. Cqueetly, this redirection leads to a
diminished perception of discomfort, effectivelyatimventing negative or avoidant
behaviors. Active music distraction involves thdemtional engagement of the
listener with the music, where they actively pap@te by choosing the music,

adjusting the volume, or focusing on specific elataeof the music. This type of
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distraction can be highly personalized, allowinglividuals to select music that
resonates with their preferences and emotiona¢.sfttive music distraction may
involve activities such as singing along, tappiodhe rhythm, or mentally analyzing

the music, thereby diverting attention away froscdimfort or stressors.

On the other hand, passive music distraction entdie listener being
passively exposed to music without active engagéroerontrol over the musical
stimuli. In passive music distraction, individuatgay simply listen to background
music provided by the environment or by others,hait actively selecting or
manipulating the music. This type of distractiom csill be effective in diverting
attention and reducing anxiety, as the rhythmic aradodic elements of music can
evoke emotional responses and draw focus away frompleasant stimuli.

[Figure No. 19]

EMOTIONAL HARMONY: HOW MUSIC SOOTHES AND BALANCES
THE AUTONOMIC NERVOUS SYSTEM

When it comes to emotions

g

Music
(Anxiety sensations
are stimulated)

By altering brain activity

%ﬁ%

Calms and relaxes the Activates reward-related

brain regions

autonomic nervous system

Increases serotonin levels

Figure No. 19: Photograph demonstrating how Music balancesthe ANS by

altering the brain activity.
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The present study sought to validate the clini¢atacy of music of choice
and binaural auditory beats as audio distractiohrtgjues in lowering anxiety during
pediatric dental procedures, given the paucityeskarch comparing anxiety levels in
children using these two interventions. Our stuthporporated Binaural auditory beats
as an intervention as it offers a novel and pramisipproach to reduce dental anxiety
in children. Its non-invasive nature, potential s@iperimposition for soothing
experience and compatibility with other anxietyueithg techniques make it a
valuable addition to the toolkit for managing peéd@adental anxiety.

The findings of the present study, which indicatsignificant reduction in
anxiety among participants exposed to binauraltandbeats, are consistent with a
significant amount of prior research. Notably, #sdconducted by Isik et’d] Singh
et af®, Chairinkam et &f, Menziletoglu et d?, Padmanabhan et’§l Mallik and
Russdé®, Aly et al’®, Perales et & Padawe et &, and Bhusari et & all corroborate
the effectiveness of binaural beats in reducingiedypxacross various contexts,
ranging from dental procedures to virtual realityieonments.

Singh et al proposed a mechanism involving the wddtion of theta
brainwaves leading to the release of endorphinsitribaiting to relaxation and
reduced anxiety’ Chairinkam et al demonstrated that binaural baesnientions
were more effective in reducing anxiety comparedotioer relaxation methods.
Additionally, studies by Isik et al and Menziletaget al specifically focused on
dental anxiety and concluded that binaural beatsldcde beneficial in such
contexts’>"® Moreover, Mallik and Russo observed significantueibns in both
somatic and cognitive anxiety, particularly wheetthauditory beat stimulation was
combined with calming musié. Perales et al highlighted the superiority of bidu
beats over non-binaural beats in inducing relaratgspecially when incorporated
into virtual reality environment¥. Similarly, Padmanabhan et al suggested the utility
of binaural beats in producing anxiolysis in premadural settings, where
pharmacological sedation might be undesirdbrurthermore, Aly et al and Padawe

et al specifically examined the effects of binaureats in the context of orthodontic
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treatment and pediatric dental procedures, reyadgtiboth concluding that binaural
beats effectively reduced anxié¢f?’Riera et al also found promising results when
combining binaural beats with virtual reality tdesdate chronic pain in pediatric
patients®

The likely explanation for the effective reductiohanxiety when employing
binaural auditory beats is that audio containinge®that cause binaural beats in the
listener's brain results in a consistent chand&ram-wave activity. The frequency of
the binaural beat causes these brain activity nalapnize, a phenomenon referred to
as a frequency-following response. By engaging ritécular-thalamic activating
system, persistent binaural beat frequencies #sanate throughout the brain through
the "frequency following response” (FFR) can chamgrisal level&® These different
binaural beat ranges can produce stimulus wavdsctra synchronize a listener's
brainwave activity and have associated psychoplogimal consequences. [Figure

No. 20]

Auditory Signal From Each Ear
Directed Ipsilaterally Along The Ascending Auditory Pathway
To Auditory Cortex
However At Brainstem: Auditory Signals From Both Sides

Passed To The Superior Olivary Complex

Binaural Beat — Generated Instinctively With A Frequency Equalling The Difference Of
The Frequencies Of Two Tones

Then Led To Auditory Cortex In Phase-locked Manner As A Binaural Beat
Brain Gets Induced To Oscillate At The Rate Of Binaural Beat Frequency

This Phenomenon Is Called “Entrainment Of Neural Oscillation”

Figure No. 20: Photograph showing pathway of action of Binaural auditory beats

in thebrain.
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However, it's important to acknowledge the coningstindings from studies
conducted by Kennel et’3] Pratt et df’, and Vernon et &. Kennel et al did not find
significant reductions in inattention symptoms agahildren and adolescents with
attention-deficit/hyperactivity disorder exposeditoaural beat stimulation. Pratt et al
suggested similarities in cortical processing betwédinaural beats and acoustic
beats, potentially questioning the unique efficadybinaural beats. Additionally,
Vernon et al found limited evidence of significaBREG changes induced by
interleaved alpha and beta binaural beats, raigugstions about their practical

applications in behavioral change scenarios.

According to the current study, the brainwave entrent brought about by
alpha wave stimulation may cause the hormone ehdon be released, which
would have the therapeutic effect of calming thigpds. According to a recent meta-
analysis of research on binaural beats, waveseirlisha/beta range have been linked
to increased attentiveness, creativity, and vigéarwhereas waves in the delta/theta
region are more likely to cause hypnosis and rélaa® According to a different
study, the highest levels of anxiety are confetrgdbinaural beat audio that is strong
in delta brain-wave entrainmefft.

Since music has also been implicated in reducingenin general, various
sources offer binaural beats conjugated with ligltsic for added beneficial effects.
In our study, we explored the efficacy of superisgm binaural beats, a novel
technique involving the synthesis of additional eairal beats based on frequency
shifting of sound waves from traditional musicastraments, alongside the original
binaural beats generated by pure-tone sine wawgesrecy differentiation. The
literature has shown that there was no significhfifitrence between original binaural

auditory beats and superimposed binaural auditagtd?’ It is expected that
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superimposed binaural beat’s quality and efficiewdy/be better than that of original
binaural beat. Theoretically, an audio embeddedh Winaural beats can induce a
predictable alteration in brainwave activify.

Wiwatwongwana et al incorporated musical arrangemesith relaxing
components of melodies, tones and rhythms of 6Qseinluration were embedded
with the binaural beats. Natural sounds such asnedlt bird chirping, ocean, river
and forest sounds were also inserted and suggdéiséedbinaural beat embedded
musical intervention may have additional anxiolygffects over music without
binaural beat& Singh et al used superimposed beats on soft, ngjaxiusic and
found that 93.33% of the cases responded positieelyinaural beats by the time of

termination of treatment procedufe.

Chairinkam employed superimposed binaural beatsgzhwére binaural beats
created by synthesising additional beats basedeguéncy shifting of sound waves
from traditional Thai musical instruments, except fdrum sounds, which are
produced by their extremely low frequency. Chaiaimk also found that these
superimposed binaural beats were more effectiveeducing anxiety than other

relaxation techniques.

Weiland et al compared anxiety reduction effectslifferent original sound
compositions (electroacoustic music, audio fielcbredings obtained from natural and
constructed settings and audio field recordings veinbedded binaural beat) with
reconstructed ambient noise simulating an emergelepartment environment and
headphones only without music in emergency depatipatients. They reported that

musical interventions including binaural beat endstl compositions significantly
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reduced anxiety compared with headphones onlynoulaied emergency department
noise’’

Mallik et al used sound waves to produce combimatidmes, binaural beats, or
monoaural beats in the alpha (8-13 Hz), beta (14430 theta (4—8 Hz), gamma
(30-50 Hz) or delta (1-4 Hz) frequency ranges \iith intention of producing a
neural frequency following response and found tbamnbined and music-alone

conditions had greater somatic state anxiety réstuthan the pink-noise contr6!.

Our study incorporated Music of choice as anothégrvention for children
undergoing dental treatment as allowing childredidten to their preferred music,
help them gain a sense of control over their emwirent, empowering them and

enhancing their engagement and satisfaction wéhrdratment process.

The recent study's findings regarding the influelméemusic selection on
children's anxiety levels resonate with severabrpresearch endeavors, including
those conducted by Marwah et al, Singh et al, anmioh et al. These studies
collectively support the notion that allowing chidth to choose their preferred music
can contribute positively to anxiety reduction. Mah et al's investigation, focusing
on pediatric dental patients, revealed a decreasxiety levels, though not at a
statistically significant level? Singh et al's research corroborated the effeativemof
music choice in significantly reducing anxiety argopediatric dental patients.
Furthermore, Jomon et al's study compared the aefficof different musical
interventions and concluded that both music of eh@nd the Anandabhairavi raga

were equally effective in alleviating pre-procedumaxiety®’

However, it's crucial to acknowledge the divergéindings from studies

conducted by Karbandi et al and Kaur et al. Karbabdl's research, which explored
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the impact of music therapy and distraction cardshospitalized children with
chronic diseases, concluded that distraction carele more effective in reducing
anxiety and fear compared to music therdpgimilarly, Kaur et al's study, which
evaluated the efficacy of audio versus audiovisdigtraction aids in managing
anxiety among pediatric dental patients, found thatiovisual distraction was more

effective than music of choic&.

Our study included children aged between 6 andeftsyas children in this
age group are typically demonstrate significantamdements in cognitive abilities
compared to younger age groups. They are bettertahlnderstand abstract concepts
such as pain and anxiety and can articulate thgiereences more effectively. This
cognitive development allows for more reliable sefporting of anxiety levels using
standardized scales. Unlike younger children, tbag comprehend the questions
asked in the scales and provide more accurate megspoAlso, by the age of 6, most
children have developed sufficient language skiisexpress their thoughts and
feelings, including sensations of anxiety or distmmn This linguistic competence
enables them to communicate their experiences gldental procedures, allowing for
more nuanced and detailed data collection. Furtbermbetween the ages of 6 and
12, children begin to develop coping mechanismsidal with stressful situations.
They may actively seek out strategies to managie #mxiety, such as listening to
music or employing relaxation techniques. Undedditagn how different audio
distraction techniques impact anxiety levels irsthge group can provide valuable
insights into the efficacy of these interventiohbus, including children aged 6 to 12
years allowed for more reliable assessment of &nxevels during restorative
treatments due to their cognitive development, daigg skills, development of coping

mechanisms and clinical relevance to the pedid#ital setting.
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In the present study, we included restorative tneat as a standard treatment
modality for several reasons. Firstly, restoratiand extractions are common clinical
procedures in pediatric dentistry, reflecting ai¢gp scenario encountered in dental
practice. These procedures often evoke anxiety faad in children, attributed to
factors such as fear of needles, discomfort, anthnuifiarity with the dental
environment. Restorative treatments, in particulemyolve the use of dental
instruments like drills and needles, which are kndw provoke anxiety in pediatric
patients. This anxiety can manifest as behaviorablpms, increased heart rate, or
physiological symptoms such as sweating and restéss. Effective management of
anxiety in pediatric patients is crucial for susfak dental treatment outcomes, as
unmanaged anxiety may lead to the avoidance ofatieate, thereby exacerbating
dental problems and resulting in poor oral healticomes in the long term.
Moreover, in a clinical trial setting, it is essahto have standardized and objective
measures for evaluating anxiety levels before, ndyriand after the intervention.
Restorative treatments provide a tangible and nmabku stimulus for assessing
anxiety levels, enabling researchers to quantiéydffectiveness of interventions such
as music distraction as anxiety management techsiqururthermore, ethical
considerations play a significant role in condugtatinical trials involving pediatric
patients. By incorporating routine restorative muehares into the trial protocol,
researchers can minimize the risk of harm to paditts while still evaluating
interventions aimed at improving their dental exgre.Therefore, selecting
restorative treatment as a standard modality faresy evaluation in pediatric dental
clinical trials involving music distraction is juls¢d due to its common occurrence,
potential to induce anxiety, need for anxiety mamgnt, relevance to distraction

techniques, ability to provide objective measuretsieand ethical considerations.
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In our study, we utilized Venham's Picture Testawethod to subjectively
evaluate anxiety levels in children. This testhissen for its projective, psychometric,
and self-measure characteristics, which have beemodstrated as valid means of
assessing dental anxiety in clinical contexts. Veaham Picture Test offers several
advantages, making it a widely used tool in clihtcals for assessing anxiety among
children. Firstly, its ease of use makes it suéatar children of varying ages and
cognitive abilities, ensuring broad applicabilifyhe test involves presenting children
with a series of pictures depicting different sg@® allowing them to express their
feelings about each image. This subjective evalnais particularly valuable for
capturing the nuanced experiences of anxiety, édpem children who may struggle

to articulate their emotions.

Additionally, the child-friendly approach of usingictures enhances
engagement and reduces potential stress assoamthdtraditional assessment
methods, fostering more accurate responses. Thabitéy and validity of the
Venham Picture Test have been extensively valigageduring consistency and
meaningfulness of results. Its self-measure aspeqowers children to assess and
express their anxiety levels, providing valuablesights into their subjective
experiences. Incorporating such a comprehensive \atidated assessment tool
strengthens the credibility and reliability of atudy findings, enhancing the overall
scientific validity of our research on pediatricntl anxiety. Overall, the Venham
Picture Test offers a practical and effective meainassessing anxiety in children
within the context of clinical trials, providingsearchers with valuable data to inform

treatment strategies and improve outcomes for pedjzatients.
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In our study, we utilized a pulse oximeter to objeddy assess anxiety levels
in children, focusing on changes in heart rate ahysiological marker of anxiety.
While an increase in heart rate is a direct outcoimgympathetic activation brought
on by anxiety, employing a Finger Pulse Oximeterclinmical trials offers several
advantages for objective evaluation. Firstly, ibypdes an objective physiological
measure of anxiety, allowing researchers to acelyrajuantify anxiety levels in
children by tracking changes in heart rate. This-mvasive method is safe and well-
tolerated by children, involving the simple placemef a sensor on the fingertip to
measure pulse rate. Real-time monitoring capadslitinable researchers to assess the
impact of interventions on anxiety-related physigdal responses dynamically
throughout the trial, providing valuable insightda intervention effectiveness. The
quantitative data produced by finger pulse oxingetacilitates statistical analysis and
comparison across participants and time pointsamecing the robustness of study
results. Moreover, their portability and affordagilmake them suitable for use in
diverse clinical and research settings, includingsé with limited resources, thus
increasing the accessibility and generalizabilitgtoidy findings. Overall, employing
finger pulse oximeters in clinical trials offersraliable and versatile method for
objectively evaluating anxiety in pediatric popidat. Therefore, it can be useful to
combine psychometric and physiological methodsssieasment in order to provide
both quantitative and qualitative estimates of etyxiAitken et d°, Marwah et af?,

Singh et af® Navit et a®® Nuvvula et al%!,

Ozkalayci et al’, Gupta et at% and
Ghadimi et al® have also documented the use of heart rate totiuamxiety

during dental treatment.

The study employed a sound pressure level of 60sidBe prior research

indicated that this level of auditory beat stimidatis sufficient to produce noticeable
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electrophysiological effect? It has been proposed that tones in the 200-900 Hz
range are more effective for evoking binaural h&hta dental settings, a brief 10-
minute period has been shown to be effective irsickemably lowering pre-operative
anxiety’?

In our study evaluating anxiety during restoratdental procedures among
children, the decision to utilize headphones irstefispeakers for the intervention
group, which involved binaural auditory beats andsim of choice, is rooted in
several key considerations. Firstly, headphonesr affcontrolled audio environment,
ensuring consistent sound quality and volume lef@lsll participants regardless of
their position in the room, thus maintaining experntal consistency. Additionally,
headphones aid in noise reduction, effectively mining external disturbances such
as equipment noise or conversations in the deattahg, thereby enhancing the focus
on the intervention stimuli. Binaural beats, aicak component of the intervention,
rely on the brain's ability to process distinct ginency differences presented
separately to each ear. Consequently, over-the-headphones are preferred for
delivering binaural beats due to their superiorlaon, consistency, spatial
separation, and comfort compared to other audivatylmethods like speakers or in-
ear headphones. These features ensure optima¢detif’the intervention, potentially
mitigating anxiety levels and enhancing the oveealberience of dental procedures
for pediatric patients.

The inclusion criteria employed in the presentgthave been thoughtfully
selected to ensure the investigation captures eifgpsubset of the population and
dental condition relevant to pediatric dentistry.iBcluding children who are visiting
the dental clinic for the first time, the study ainto minimize potential biases

associated with prior treatment experiences. Fagusbn children requiring
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restoration for Class 1 cavity in primary or permainmolar teeth allows the research
to concentrate on a well-defined dental conditiommonly encountered in pediatric
practice, offering insights into the efficacy okterative treatments for this prevalent
issue. Additionally, by selecting children with newdte dental caries involving
enamel and dentin, ensures that the study focusesiges where dental caries have
progressed beyond the enamel layer but have notegethed a depth where pulp

therapy (such as pulpotomy or pulpectomy) is ingida

Similarly, the exclusion criteria employed in thisudy have been carefully
chosen. By excluding children with special healdrecneeds, the study aims to
streamline its focus on a more homogeneous sanipéeeby reducing potential
variability in treatment responses and outcomes$ dtoald arise from underlying
health conditions. Similarly, excluding childrenhébiting Frankl Behavior ratings of
1 and Il (Definitely negative and Negative) helpstiminate cases where behavioral
factors may significantly impact treatment outcomessuring that the study's
findings are more indicative of typical patientgesses to dental interventions. By
excluding children with visual or auditory impairms, the study ensures that
participants can fully engage with the assessnawis tand intervention techniques
utilized. This decision promotes the accuracy aglthbility of subjective anxiety
assessments conducted through the Venham PictstewWlsich relies on visual cues
for evaluation. Additionally, by excluding childremith auditory impairments, the
study safeguards the integrity of the music disimacintervention, which relies on
auditory stimuli to divert attention during restovae dental treatment. Finally,
excluding children and/or parents who are unwilliogparticipate ensures that the

study's sample comprises individuals fully engagethe research process, thereby
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enhancing data quality and minimizing potential sbi& associated with non-

participation.

The results of our study have led to the rejectdrthe null hypothesis.
Through rigorous analysis, it has been determihed there is indeed a statistically
significant difference in anxiety levels during t@sitive treatment among children
aged 6-12 years when utilizing different audiordistion techniques. Consequently,
our alternate hypothesis, asserting such a digiimchas been accepted. This finding
underscores the importance of considering alteraatudio modalities, such as music
of choice and binaural auditory beats, in mitigatanxiety during dental procedures

for this age group.

The clinical significance within the field of desttiy gleaned from our study's
findings is multi-faceted and impactful. Firstlyyroinvestigation into various audio
distraction techniques stands to significantly ewmeathe patient experience during
restorative dental procedures for children. Idginid effective strategies to alleviate
anxiety can markedly improve young patients’ comnflevels and cooperation,
ultimately enhancing greater satisfaction with démtsits. Moreover, this knowledge
empowers clinicians to tailor anxiety managemeipregches according to individual
patient preferences and requirements, thereby a@tigh treatment outcomes.
Additionally, our randomized clinical trial enhandbe existing evidence base
supporting the efficacy of audio distraction tecju@s in pediatric dentistry. By
rigorously demonstrating the effectiveness of thiegerventions through scientific
research, our study promotes evidence-based preatid encourages the adoption of
innovative anxiety management strategies in clinisattings. Notably, non-

pharmacological alternatives like binaural auditbeats offer promising avenues for
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anxiety reduction, potentially reducing the relianen sedation or pharmacological
interventions in pediatric dental care. Integrasgh techniques into routine practice
not only mitigates associated risks but also fes@rmore holistic approach to

pediatric dental treatment.

Furthermore, our study's focus on addressing ansetl cultivating positive
dental experiences in childhood carries broadefigaons for long-term oral health.
Children who undergo positive dental encounters rage inclined to maintain
regular dental care into adulthood, thereby enmanoiverall oral health outcomes
over time. Moreover, effective anxiety managemenhhiques can streamline dental
procedures, potentially reducing treatment time assbciated costs. By minimizing
the need for sedation or additional interventioasdio distraction methods may
contribute to overall cost savings in pediatric tdércare, underscoring the far-

reaching benefits of our research findings.

Limitations of the study were like every other tecjue, this too had its
drawbacks, none of which are insurmountable. Thetisteand child's ability to
communicate may be hampered by music. Also, thdystisample size might be
limited, potentially affecting the generalizabilitgf the findings to a broader
population. Furthermore, study was conducted amchddren, may not be

appropriate to generalize the findings to othergeip population.

The following would be the futuristic ideas of aiudy:

1. Multisensory Integration of Binaural Auditory &s with Visual Stimuli: To
investigate the synergistic effects of combiningahiral auditory beats with visual
relaxing stimuli to enhance anxiety reduction imipéric dental patients. Develop a

multimedia intervention that synchronizes binaubsats with visually calming
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images or videos, such as nature scenes, underveaiage, or abstract patterns.
Conduct a randomized controlled trial to assessctiraparative efficacy of audio-
visual interventions versus auditory-only intervens in reducing apprehensiveness
during dental procedures among children. Utilizesaxded technology, such as virtual
reality (VR) or augmented reality (AR) to createnmersive and personalized

relaxation experiences tailored to individual pattiereferences.

2. To perform a systematic review and meta-analgbisxisting trials investigating
the effects of specific binaural beat frequenciegarding the efficacy of different
frequency ranges on relaxation and anxiety redacf\malyze the neurophysiological
mechanisms underlying the effects of binaural beatbrainwave activity, focusing
on frequency-specific modulations of alpha, beleta, and delta waves. Utilize
advanced statistical techniques, such as networta-aralysis, to compare the
relative effectiveness of different binaural beaqgtiencies and generate evidence-

based recommendations for optimal frequency seledti clinical practice.
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CONCLUSION

In conclusion, dental anxiety continues to be aifitant concern in dentistry,
impacting individuals across age groups. The iatiégn of music therapy, including
binaural auditory beats and music of choice, reprssa promising avenue for

anxiety reduction.

The following conclusions are drawn from the prestady:

1. When comparison of pre- and post-operative Venhamcsire test score and
Pulse rate score were done among the three grougemum reduction in
anxiety was observed in both Music of choice andaBral auditory beats

groups.

2. When pair wise comparison was done between Cogtmlp and Music of
choice & Binaural auditory beats group, a statilycsignificant difference
was observed which indicated the efficacy of bdid todalities in reducing
the anxiety among children during restorative treait. However. when pair
wise comparison was done between Music of choick Binaural auditory
beats group no significant difference was obsenathwing their equi-

efficiency in reduction of anxiety.

Thus, the present study concludes that binaurait@ydoeat and music of
choice were found to be highly effective in redantiof anxiety during dental
treatment. Both are novel methods that can effiieserve as a safer and effective

adjunct for the behaviour management of children.
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SUMMARY

" Exploring the depths of science is akin to embarking on a voyage through

the cosmos, where each discovery isa star illuminating the path of knowledge."

- Martin

Dental anxiety, particularly prevalent among chellr can heighten during
procedures perceived as uncomfortable or frighteniRecent years have seen
increased interest in non-pharmacological anxieapagement in dental settings, with
auditory beat stimulation emerging as a promising eost-effective alternative. This
method offers potential for effectively alleviatimmxiety during dental procedures,
presenting a valuable option for enhancing patieainfort and overall dental
experience.

The present study was conducted on children age2i yeears with the aim to
evaluate and compare no music, music of choicebaralral auditory beats as audio
distraction behaviour guidance technique duringoresive treatment. Seventy-five
children were selected according to the inclusiiterga. The teeth with Class | cavity
in primary and permanent molars were prepared esibred. Anxiety was measured
pre- and post-intervention using Pulse oximeter ¥adham'’s picture test. Children
were randomly divided into three groups namely @rbas No music group, Group
Il as Music of choice group and Group lll as Birewuditory beats group.

Our study showed children who were treated withaBial beats and Music of
choice showed reduction in anxiety levels as intdidaby lower anxiety scores in

Venham picture test and pulse rate values as caudparthe control group.
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The Institutional Ethics Committee of KLE VKIDS, Belagavi has reviewed and discussed your application to conduct
the research:-

Protocol Title:.C.Om.P..C.'.'.T.CL.}..".Q.()./....‘CULLL!J.Q.F.’.I./XZ...... ....Q‘\.’kx.ljﬁ.{.t.}...f.‘?.l.).?.z.’:‘. ...... Lurvie j

rr.es}.um.\.!m...l.].gq}.mm'.....‘r!.%'.()%.ﬁa..rh..lz.i'.é,.!.‘n.us.'c..(!{‘.cha.f/.e..c;«nd...b.l.h.c«wel.audi/ovt/
beals as avdro ol lv&d’ron eharvow cllvr(iumeg '/'e(,h nrg ve in Chrlelved &?gé/

The following documents were reviewed: 6 ) | )
1.'Study Protocol synopsis” 12 Y 'S' =il and omag ed clinreed drval - )
/ )

2. Consent form
Discussion Points:
IEC of KLE VKIDS meeting was held on l“!(’a}&la(-— .......... incollege council hall, KLE VKIDS, Belagavi.

IEC considered your application letter dated:.3>]14EC reviewed and discussed the above submitted study related
documents. JEC has decided to approve the study & study related documents. The decision on the protocol is as under:

Approved - [We approve the trial to be conducted in its present form] G
Approved with suggestions/conditions
Minor modification/ Amendments

Major modification for full board review

Sal ] b

Disapproved

The study is approved for.the duration: 6 months/1 year/ more than 1 year
“Conflict of Interest: ¥es7 No

Note: It is to be noted that neither PI nor any of the proposed study team members were present during the decision-making

. procedures of the Ethics C ittee and bers who are independent of the Investigator and the Sponsor of the trial have
voted/provided opinion on the trial. The Institutional Ethical Committee follows procedures that are in compliance with the
requirements of ICMR(Indian Council of Medical Research) guidance related to GCP (Good Clinical Practice) and New Drugs
and Clinical Trial Rules, 20/19.

'Youw A wE "
Dr. Anil V Ankola i ;

Member Secretary, IEC KLE VKIDS
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ANNEXURE II:

CTRI REGISTRATION CERTIFICATE

LINICAL TRIALS REGISTRY - INDIA LRl EY  PDFof Trial
CMR - Nationsl Inetitute of Medical Statistics M., .zl = CTRI Website URL - http//ctri.nic.in

CTRI Number CTRI2024/02/063286 [Registerad on: 28/02/2024] - Trial Registered Prospectively
Last Modified On 07/04/2024
Post Graduate Thesis |Yes
Type of Trial Interventional
Type of Study Dentistry
Behavioral
Study Design Randomized, Parallel Group, Multiple Arm Trial
Public Title of Study |Audio distraction for behaviour guidance technique during dental treatment in children
Scientific Title of Comparative evaluation of anxiety levels during restorative treatment using No music, Music of
Study choice and Binaural auditory beats as audio distraction behaviour guidance technique in children
aged 8-12 years: A Randomized dlinical tnal
Secondary IDs if Any  (Secondary ID |identifier
[NIL |NIL
Details of Principal Details of Principal Investigator
Investigator or overall Name
Trial Coordinator - .
(multicenter study)  |Designation Post graduate student
Affiliation KLE VK Institute Of Dental Sciences, Belagavi
Address Department of Pediatric and Preventive dentistry, KAHERs KLE VK
Institute of dental sciences, Nehru Nagar, Belagavi
Belgaum
KARNATAKA
500010
India
Phone
Fax
Email
Details Contact Details Contact Person (Scientific Query)
Person (Scientific N
Que!
V) Designation Professor and Head
Affiliation KLE VK Institute Of Dental Sciences, Belagavi
Address Department of Pediatric and Preventive dentistry, KAHERs KLE VK
Institute of dental sciences, Nehru Nagar, Belagavi, Kamataka.
Belgaum
KARNATAKA
560010
India
Phone
Fax
Email [
Details Contact Details Contact Person (Public Query)
Person (Public Query) Name
Designation Professor and Head
Affiliation KLE VK Institute Of Dental Sciences, Belagavi
Address Department of Pediatric and Preventive dentistry, KAHERs KLE VK
Institute of dental sciences, Nehru Nagar, Belagavi, Kamataka.
Belgaum
KARNATAKA
560010
India
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CLINICAL TRIALS REGISTRY - INDIA \ ".';} W Majy PDF of Trial

ICMR - National insstute of Medical Statistics | ‘,' - P CTRI Website URL - httpz//ctri.nic.in
Phone
Fax

Email .

Source of Monetary or

Material Support |>n.EVKlnsﬁmofDentaISd«wes.8elagavi |

Rl S — e —
Name |

Address KLE VK Institute of Dental Sciences, Belagavi

Type of Sponsor Other [Seif]
Details of Secondary
Bt m
Countries of
Sites of Study

r-—-— KAHERs KLE VK Department no. 8, B

Institute of Dental Department of Pediatric

Other specified disorders of nervous system in
diseases classified elsewhere

sy S — [ —
Comparator Agent Intervention Binaural auditory beats |After selection of the case and

explaining the treatment
procedure pre operative anxiety
jwill be measured using Venham
picture scale and Pulse
joximeter. This will be followed
by performing restorative
procedure with patient listening
[to Binaural auditory beats. The
patients in Binaural auditory
beats group will be presented
\with beats of frequencies 400
Hz and 412 Hz in the left and
right ears respectively
superimposed on soft, relaxing
music by means of over-the-ear
headphones using the mobile
[device. At the end of the
restorative procedure, anxiety
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CLINICAL TRIALS REGISTRY - INDIA “'.‘ il H i PDF of Trial
CMR . Natonsl nvstute of Medica Statstics B .zl CTRI Website URL - http://ctri.nic.in

iwill be again assessed using
Venham's Picture Scale and
Pulse oximeter and the
post-operative recordings will be
noted for further analysis.
Binaural auditory beat is an
auditory illusion perceived by
our brain when two sinusoidal
Iwaves (tones) at a different

illusory tone with a frequency
that equals the difference of the
other two. The procedure will be
carmied out in 45 min for each
patient.

Intervention Music of choice |After selection of the case and
explaining the treatment
procedure pre operative anxiety
jwill be measures using Venham
picture scale and Pulse
loximeter. This will be followed
by performing restorative
procedure with patient listening
to Music of choice. At the end of
the restorative procedure,
anxiety will be again assessed
using Venham's Picture Scale
and Pulse oximeter and the
post-operative recordings will be
noted for further analysis.
Comparator Agent No music |After selection of the case and
Sxpiainng e reatment
procedure pre operative anxiety
jwill be measures using Venham
picture scale and Pulse
loximeter. This will be followed
by performing restorative
procedure without music
intervention. At the end of the
restorative procedure, anxiety
iwill be again assessed using
Venham's Picture Scale and

Pulse oximeter and the
post-operative recordings will be
noted for further analysis. The
procedure will be camed out in
145 min for each patient.

Inclusion Criteria 1
Age From 6.00 Year(s)
Age To 12.00 Year(s)
Gender Both
Details 1. Children between 8-12 years of age.<br/> 2. Children visiting

dental clinic for the first tme.<br/> 3. Children who require
restoration for Class 1 cavity in the primary/ permanent molar
teeth.<br/> 4. Children with moderate dental canes involving enamel
and dentin.

Exclusion Criteia [T
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CLINICAL TRIALS REGISTRY - INDIA 1'./ 1 H i PDF of Trial
CMR - National inssitute of Medical Statistics )| : - N CTRI Website URL - http//ctri.nic.in

1. Children with special health care needs.

2. Children showing Frankl Behavior rating 1 and |l (i.e., Definitely
negative and Negative).

3. Children having Visual or Auditory impairment.

4. Children and/or Parents who are unwilling to participate in the

study.
Method of Generating |Coin toss, Lottery, toss of dice, shuffling cards etc
Random Sequence
Method of Sequentially numbered, sealed, opaque envelopes
Concealment
Blinding/Masking Participant, Investigator and Outcome Assessor Blinded

Primary Outcome

To evaluate and compare anxiety level during
restorative treatment using No Music, Music of
choice and Binaural Auditory Beats as audio

distraction behaviour guidance technique in

Addenc amad 24

To evaluate and compare anxiety level during
restorative treatment using No Music, Music of
choice and Binaural Auditory Beats as audio
distraction behaviour guidance technique in

Adnildenm amad @ 4D cimane

Target Sample Size  |Total Sample Size=75

Sample Size from India=75

Final Enroliment numbers achieved (Total)=75
Final Enroliment numbers achieved (India)=75

Phase of Trial N/A

Date of First 01/04/2024
Enroliment (India)

Date of First No Date Specified

Enroliment (Global)
Estimated Duration of |Years=1

Trial Months=0
Days=0

Recruitment Status of |Completed

Trial (Global)

Recruitment Status of |Completed

Trial (India)

Publication Details None yet

Brief Summary

Binawral beats are an auditory illusion perceived when two different pure-tone sine waves are
presented one to each ear at a steady intensity and frequency. When we want to induce a relaxed state, we
simply need a binaural tone with a frequency that matches the alpha brainwaves (8- 12 Hz). Binaural auditory
beat was first described by Dove in 1939. Later it was described in detail by Oster in 1973. Tones with a
frequency from 200-900 Hz are more effective in provoking Binaural auditory beat than those which exceed
1000 Hz. The difference in frequency between the two sounds must be less than 30 Hz for the beats to ocaur,
otherwise the two tones are captured independently and no beats are perceived. The binaural beats are able to|
alter the functional connectivity between the brain region and have been reported to have sigmificant
brainwave entrainment effects. This brainwave entrainment achieved due to theta wave stimulation could
possibly lead to the release of the hormone endorphin which would result in the clinical effect of relaxaton of]
the patients. According to report by Mountcastle, pamn-evoked neural activity is suppressed by auditory
stimuli in the postenior group muclei of the thalamus and in the cerebral cortex.
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RS PDF of Trial
. - Aa] = CTRI Website URL - http-//ctri.nic.in

stimulus of dental treatment from the sound of airotor or sight of syringe. Thus, giving the child a feeling of]
being in familiar environment which ultimately helps in reducing anxiety of the child

Hence, this study aims to evaluate and compare Anxiety level during
Restorative treatment using No Music, Music of Choice and Binaural Auditory
Beats as Audio distraction Behaviour Guidance Technique in Children aged 6-12

years.

In Music of choice, child listens to familiar songs which help the child gain coatrol over unpleasant

Page 129



Annexures

ANNEXURE Il a:

INFORMED PARENTAL CONSENT FORM FOR CLINICAL TRIAL
(ENGLISH)

KLE
VISHWANATH KATTI
KLE INSTITUTE OF DENTAL SCIENCES,
g L A Ll Constituent college of
: K.L.E. Academy of Higher Education and Research

J.N.M.C. Campus, Nehru Nagar Belagavi -590010 Karnataka, India.
Department of Pediatric & Preventive Dentistry

This informed consent form is for children betw&eh?2 years of age, with deciduous or
permanent tooth decay, attending the DepartmeRedfatric Dentistry, KLE VK Institute
of Dental Sciences, Nehru Nagar, Belagavi.

The title of our research project4€omparative evaluation of anxiety levels during
restorative treatment using No music, Music of choice and Binaural auditory beats as
Audio distraction behaviour guidance technique in children aged 6—12 years: A

Randomized clinical trial.”

Name of Principal investigator: Dr.

Post-graduate student, Dept. of Pediatric & Pravemmentistry
KLE ACADEMY OF HIGHER EDUCATION AND RESEARCH
KLE VK INSTITUTE OF DENTAL SCIENCES, NEHRU

NAGAR, BELAGAVI
Telephone number:

Name of co-investigator 1: Dr.

(Research guide)

Professor and Head of Departmddept. of Pediatric & Preventive Dentistry
KLE ACADEMY OF HIGHER EDUCATION AND RESEARCH
KLE VK INSTITUTE OF DENTAL SCIENCES, NEHRU NAGR,
BELAGAVI

Telephone number:

Name of Organization: KLE ACADEMY OF HIGHER EDUCATION AND RESEARCH
KLE VK INSTITUTE OF DENTAL SCIENCES, NEHRU NAGR,
BELAGAVI
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This Informed Consent Form has two parts:

PART I: Information Sheet (to share information about the research with you)
PARTII: Certificate of Consent (for signatures if you agree to take part) You will be given a copy
of the full Informed Consent Form

PART I: INFORMATION SHEET

Introduction

| am Dr. , Postgraduate studemt fhe Department of Pediatric anc
Preventive Dentistry, KAHER’s KLE VK Institute of dntal Sciences, Nehru Nagar

Belagavi. | am inviting your son/daughter to paptite in this research. If there are wor
you don't understand | will explain. | am doingeasch to guide the behavior of anxiou
children during dental treatmerithere may be some words that you do not underst
Please ask me to stop as we go through the infamand | will take time to explain. If

you have questions later, you can ask them oftmeestudy doctor or the staff.

Purpose of the research
When it comes to dental treatment, it's normaldoitdren to feel anxious. This type oil
anxiety makes good treatment difficult and putsspoee on children and dentists. In thi

case, the purpose of this research is whether masiceduce anxiety.

Type of Research Intervention
In this research, while treating children, mentgribehavior methods using Binauraj
auditory beats or Music of choice will be used xperimental groups to reduce children'

anxiety.

Participant selection

Among children visiting the Department of Pediatiind Preventive Dentistry, KAHER’s
KLE VK Institute of Dental Sciences, who requireatment for caries will be included inj

this research.

Voluntary Participation
Your child's participation in this research is cdetgly voluntary. Whether or not your
child participates in this research is our choM#éether or not your child participates i

this research, all services available at this tustn will be provided to your child

accordingly. If you change your mind during thee@gh, you can stop participating. Th'
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behavioral guidance technique we are using iscaalielio distraction. Audio distraction is

an accepted method for reducing anxiety and ithasebeen proven.

Procedures and Protocol
We currently do not know which behavioral guidameethod of audio distraction amongj
without music, Music of choice or Binaural auditdigats, is better in children with denta
anxiety, so these three methods are to be comp@teldlren participating in this research

will be divided into three groups by lottery method

The first group of children will be implemented tmnventional restorative techniqug
without any music intervention. In the second ahutdt group of children, the audio
distraction behavior was followed by listening taudic of choice and Binaural auditoryj
beats through headphones. There is complete tramspain this method. If you have an

doubts about this, you can discuss with me or atsearchers. Your child's treatment wi>I/|

be done under the best guidance.

6. Process description:

During the research a case history will be taket teatment will be done which will

include filling the decayed tooth using standardrafing protocol.

14

During this treatment anxiety scores will be reeardore- and post-treatment using thg

Venham'’s Picture Scale and Pulse oximeter.

7. Risks:

This new method of audio distraction may not beféective as the conventional method.
8. Will this research harm my child?

This research will not harm your child in any way.

9. Benefits

There will be no immediate or direct benefit tauyar your child from participating in this
research. But your child's behavior can help usilezore about the most effective behavioy

guidance methods for reducing anxiety in children.

Page 132



Annexures

10. Confidentiality: Your participation in this research will be kepnéidential.

11. Sharing Results: The knowledge we gain from doing this research lvél shared with

you before it becomes widely available to the pubfConfidential information is not

shared. Results are shared with the scientific conityr through presentation at resear]h

forums and publication in scientific journals. Awthers interested can learn from o(r

research.
12.Power of Departure

You always have the right to withdraw from reseaMte respect this decision. If you d¢

not wish to participate in the research, your saagthter will be treated accordingly.
13. Discussion/ Bargaining

This research was approved by the InstitutionaldstCommittee of KLE VK Institute of

Dental Sciences, Nehru Nagar, Belagavi, Karnatdlkd has official recognitionThe

A4

proposal was reviewed and approved by the Ingiitati Ethical Clearance Committee t

ensure that research participants will be protetrtad harm.

Who to Contact
If you have any questions you may ask them nowter] even after the study has started. If you
wish to ask questions later, you may contact arthefollowing doctors:

Name Mobile number

Principal Investigator:
Dr. , Postgraduate student, Departnfient o

Pediatric and Preventive Dentistry

Guide Name:

Dr. , Professor and Head of Depatfme

—

Department of Pediatric and Preventive Dentistry

This proposal has been reviewed and approved by Ethical Clearance Committee, KAHER,
Belagavi, which is a committee whose task it is to make sure that research participants are
protected from harm.

You can ask me any more questions about any part of the research study, if you wish to. Do
you have any questions?
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PART 1I: CERTIFICATE OF CONSENT

| have read the foregoing information, or it has ben read to me. | have had the opportunity
to ask questions about it and any questions that have asked have been answered to my
satisfaction. | consent voluntarily to participateas a participant in thisresearch.

Name & Signature of Participant

Date

If illiterate

A literate withess must sign (if possible, this gmT should be selected by the
participant and should have no connection to tlsearch team). Participants who
are illiterate should include their thumb-printvesiI.

| have witnessed the accurate reading of the congeform to the potential participant, and
the individual has had the opportunity to ask quesbns. | confirm that the individual has
given consent freely.

Print name of witness AND Thumb print of
participant

Signature of witness

Date

STATEMENT BY THE RESEARCHER/PERSON TAKING CONSENT

| have accurately read out the information sheet tghe potential participant, and
to the best of my ability made sure that the partipant understands that the
following will be done:

1.
2.
3.
| confirm that the participant was given an opportunity to ask questions about the
study, and all the questions asked by the participa have been answered correctly and

to the best of my ability. | confirm that the individual has not been coerced into
giving consent, and the consent has been given figand voluntarily.

A copy of this informed consent form has been prodied to the participant.
Name and Signature of Researcher /person taking treonsent:

Date:
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ANNEXURE [V:

ASSENT FORM

KLE Academy of Higher Education and Research. K.L.EV.K.
Institute of Dental Sciences, Belagavi.

Department of Pediatric and Preventive Dentistry

My name is Dr. . | am a dentist. Idmimg a study to learn about h

new behavior guidance technique. | am going toyilur teeth with tooth coloreg
cement when you will be listening music. The musitotally painless and will nof

cause any harm to you.

You can ask questions at any time that you mighkie labout this study. Also, if you

decide at any time not to finish, you may stop wéwem you want. Signing this papgr

14

means that you have read this or had it read toaywlthat you want to be in th

study. If you don’'t want to be in the study, dosign the paper. Your parent(s) kno
that | am asking you to do these things. Rementi®ng in the study is up to yo

and no one will be angry if you don’t sign this papr even if you change your min

later.
Signature of participant Date
Signature of investigator Date
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ANNEXURE V:

CASE-HISTORY FORM

KLE Academy of Higher Education and Research. K.L.E V.K. Institute of
Dental Sciences, Belagavi.

Department of Pediatric and Preventive Dentistry

Name: Sex:

Age: Parent/Guardian:
Address: Contact Number:
HISTORY:

Chief Complaint:
History of Present lliness:
Relevant Medical History:

Previous Dental History:

GENERAL EXAMINATION:

INTRA-ORAL EXAMINATION
Soft Tissue Examination:

Hard Tissue Examination:

PROVISIONAL DIAGNOSIS :
INVESTIGATION :

FINAL DIAGNOSIS :

TREATMENT PLANNING :
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DMFT Index
17 16 1S 14 13 12 I 21 22 23 24 25 26 27
47 46 45 44 43 42 41 31 32 33 34 35 36 37
deft Index
5SS 54 53 52 51 6l 62 63 64 65
85 84 83 82 8l 71 72 73 74 75
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ANNEXURE VI:

CONSORT FLOW DIAGRAM OF METHODOLOGY FOLLOWED IN THE

STUDY

Assessed for eligibility

(n=75)

5
E
o
Cl
=
Randomized (n=75)
Allocated to Group 1 Allocated to Group 2 Allocated to Group 3
g (Control): (Music of choice): (Binaural auditory
= (n=25) (n=25) beats): (n=25)
<
=}
= Received allocated Received allocated Received allocated
intervention (n = 25) intervention (n = 25) intervention (n = 25)
8 Lost to follow up Lost to follow up Lost to follow up
-g (n=0) (n=0) n=0)
E Discontinued Discontinued Discontinued
intervention (n = 0) intervention (n = 0) intervention (n = 0)
8]
©
C
g Analyzed (n=25) Analyzed (n = 25) Analyzed (n = 25)
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ANNEXURE VII:

BIOSTATISTICS CERTIFICATE

KLE
VISHWANATH KATTI
INSTITUTE OF DENTAL SCIENCES
A Constituent college of
K:L.E Academy of Higher Education and Research
J.N.M.C Campus, Nehru Nagar, Belagavi — 590010 Karnataka,
India
Department of Pediatric and Preventive Dentistry

BIOSTATISTICS CLEARANCE CERTIFICATE

This is to certify that the Biostatistics art of Dissertation/ Research work of Dr.
Postgraduate student under the guidance of Dr.

Professor and Head, Department of Pediatric and Preventive

Dentistry entitled “Comparative evaluation of anxiety level during restorative
music of choice and binaural auditory beats as audio
A

treatment using no music,
distraction behaviour guidance technique in children aged 612 years:

Randomized clinical trial” has been done under my guidance and considered

satisfactory.

Uil KLE al Me
Al.SGND

Place: Belagavi Name and Signatire of Biostatistician

Date: 01.02.2024
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ANNEXURE VII:
PLAGARISM CERTIFICATE

Scientific Correspondence and Review Committee |

KLE VK Institute of Dental Sciences
A Constituent Unit of KLE Academy of Higher Education and Research
(Deemed-to-be-University u/s 3 of the UGC Act, 1956)
Nehru Nagar, Belagavi - 590 010, Karnataka State

Accredited 'A’ Grade by NAAC (2nd Cycle) Placed in Category ‘A’ by MHRD (Gol)
a: 0831-2470362 Web: http://www.kledental-bgm.edu.in
FAX: 0831-2470640 E-mail:principal@kledental-bgm.edu.in
D 2. no i .4
ate: 3. 04. 2024 Serial No. : 171
PLAGIARISM CHECK REPORTJ
Name of the Applicant : D¥. _
UG/PG/Ph.D/Staff : Pog1 GRADVATE
Batch & Year: ogo\- 2034
Department : pppiaATRIC AND PREVENTIVE DENTISTRY
The soft copy of Research Work / Manuscript by .ooooovoveoonn oo . entitled

COMPARATIVE EVALUATION of ANYIETY LEVEL DURING RESTORATIVE
“TREATMENT | US.ING...NQ.. MUSIC. . MUSIC..af.. CHOICE...AND. . BINAVRAL.......

AUDKTORY BEATS AS AUDIC DISTRACTION BEHPAVIDUR GU\DANCE
CLUTECHNIAUE L IN L . OHILDREN. . AGER.. -2 NEARS - A. RANDOMIZER ...Ql.u* 4%&;1.
[

under the guidanceof ... ...........has been submitted for
Anti-Plagiarism check to the Scientific Correspondence & Review Committee of KLE VK
Institute of Dental Sciences using “Turn-it-in” software.

The scan has been carried out and the scanned output reéveals a Similarity Index of

S - R %, which is within / not within the acceptable limits of 10% as per

the UGC guidelines.

bygae

Member Secretary Chairman
Scientific Correspondence and Review Committee Scientific Correspondence and Review Committee
KLEVK Institute of Dental Sciences KLEVK Institute of Dental Sciences
KAHER-Belagavi KAHER - Belagavi

—
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