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     ABSTRACT 
 

Introduction: Amongst all dental clinics in the modern day that have access to some 

form of screen or equivalent multimedia device within the clinic setting. The use of 

multimedia devices as a real time distraction technique has proven efficacy according to 

various studies in lowering fear and anxiety in children through the mechanism of 

distraction.  

Objective:  the aim of this study was to investigate the use of multimedia devices such 

as audio, audio-visual, robots and virtual reality aids as behaviour management 

techniques within the paediatric clinic. The ultimate goal of the use of multimedia 

devices is being able to achieve greater control, tolerance and post treatment comfort 

thus ensuring the child doesn’t have a negative experience that would lead to later 

avoidance behaviour which, could manifest into the child not returning to the dental 

chair in the future. 

Material and methods: a search had been conducted within a multitude of electronic 

databases such as PubMed and Medline. The key elements utilized were: the use of 

devices to control behaviour of children; iPad for behaviour control in dentistry; virtual 

reality controlling children’s behaviours in dentistry. 

Conclusion: The use of multimedia devices has demonstrated efficacy within paediatric 

patients as a powerful distraction technique that is further augmented with more senses 

being stimulated; audio was found to be effective and audio-visual even more effective 

as multi-sensory stimulator thus more distracting to the child.  
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         RESUMEN  
Introducción: Entre todas las clínicas dentales actualmente las clínicas dentales pueden 

tener acceso a algún tipo de pantalla, tablet o dispositivo multimedia. equivalente 

dentro del entorno de la clínica. El uso de dispositivos multimedia como técnica de 

distracción en tiempo real ha demostrado su eficacia según diversos estudios para 

disminuir el miedo y la ansiedad en los niños a través del mecanismo de distracción. 

Objetivo: el objetivo de este estudio fue investigar el uso de dispositivos multimedia ya 

sean de audio solamente, audiovisuales, robots o realidad virtual como ayuda al manejo 

del comportamiento en la clínica odontopediátrica. El objetivo final del uso es el 

dispositivo multimedia; es poder lograr un mayor control, tolerancia y comodidad 

después del tratamiento, lo que garantiza que el niño no tenga una experiencia negativa 

que conduzca a un comportamiento de evitación posterior que podría manifestarse en 

que el niño no regrese al sillón dental en el futuro. 

Material y métodos: Se realizó una búsqueda bibliográfica en varias bases de datos 

electrónicas como Pubmed y Medline. Las palabras clave utilizadas fueron; el uso de 

dispositivos para controlar el comportamiento de los niños; Ipad para el control del 

comportamiento en odontología; Realidad virtual que controla los comportamientos de 

los niños en odontología. 

Conclusión: El uso de dispositivos multimedia han demostrado ser eficaces como 

métodos de distracción en la cínica odontopediátrica. Esta eficacia se ve aumentada 

cuantos mas sentidos se involucran: el método auditivo es efectivo, el audiovisual más 

y el multisensorial es el que mayor distracción produce. 
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1. INTRODUCTION 
 
 
The behaviour of children during treatment has long stood to be a problem across many 

professions, not only restricted to dentistry but across all medical fields that encounter 

paediatric patients. The main difficulty in dentistry which is highlighted upon  within 

several research articles that pain or fear of pain is a primary source of dental anxiety 

and a major obstacle for seeking dental care (1). This fear far reaches into the fear of 

needles, to the fear of bodily harm, to a general fear of the unknown (1). 

Most children will associate the dentist with removing teeth and various painful 

treatments (2). Dental anxiety had been studied in the past and been found to occur the 

moment children enter the dental cabinet where their blood pressure and heart rate 

begin to increase rapidly which, is their way of demonstrating dental anxiety (2).  The 

noise produced in the dental cabin, the child not having a surrounding they are 

accustomed to, also potentially the parents having previously had bad experiences, 

along with a history of painful healthcare interventions all amalgamate together to make 

the child feel very uneasy and anxious even before they sit in the treatment chair (2).   
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1.1 THE REASONS THIS AREA IS CONSIDERED PROBLEMATIC AND 

RESEARCHED UPON  
 

Dental anxiety is a non-specified sentiment of apprehension, worry, uneasiness or dread 

that the cause of which may be not known and is ranked 5th within the feared 

circumstances (3) . These deep-seated anxieties and fears, in response to dental work 

have long seeded roots in primary childhood. 

The anxieties within paediatric patients exists in and amongst various countries, across 

various ethnic groups having incidences of 6-20% (2). As dental anxiety and fear levels 

spiral out, the patient enters a continuous circle of oral health deterioration due to a 

build-up of anxiety which leads future aversion behaviour toward dental treatment (2). 

In the majority of children observed whom presented with dental anxiety, there was a 

great association with their parents also suffering from dental anxiety which led to them  

postponing, cancelling or missing their children’s appointments due to these anxieties 

(2).  

In 1895 McElroy famously stated that although a dental treatment could be executed 

perfectly, that the overall treatment would be a failure if the child left the clinic crying 

following the treatment (3). Over the forgoing history and before the start of digital 

epoch, the use of pharmacological and more invasive control techniques were heavily 

employed. As we move forward into new and innovative paediatric dentistry where we 

find ourselves developing various technological break throughs that steer us more 

toward non-invasive behaviour control. These non-invasive techniques are being used 
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as alternatives to the classical methods such as; general anaesthesia, sedation, restraint 

and hand over mouth. These classical control techniques have never had favour with 

patients and parents where most parents have always been very apprehensive toward 

them and prefer the new age non-invasive psychological distraction based control 

techniques (3). These modern non-pharmacological, psychological based techniques 

such as tell-show-do, positive reinforcement, non-verbal communication, voice control, 

memory restructuring, desensitization to dental setting and procedures, enhancing 

control, communication techniques for parents (and age-appropriate patients), parental 

presence/absence, sensory adapted dental environments (SADE), animal-assisted 

therapy (AAT), picture exchange communication system and hypnosis are the current 

techniques being formulated and developed which are being a lot more accepted  and 

pleasing to parents than the former (4) (5) . 

The tell-show-do method is one of the most frequently deployed behaviour 

management technique. It relies on the principle of learning theory which, states that 

prior to any treatment being conducted, the child is explained the treatment in advance 

and demonstrated with the use of dental instruments (which could be toy instruments) 

as to what will be carried out prior to the treatment being undertaken (6). 

Positive reinforcement is another method frequently used in which the child is rewarded 

for good behaviour after their dental treatment has been completed which is usually by 

the use of stickers in most dental clinics and not by means of caries-inducing sweets.  (7) 

Also, non-verbal communication has long been deployed within the paediatric dental 

clinic which functions as a tool to reinforce, emphasise and complement verbal 

communication. Within this technique, the dentist must be able to affectively interpret 
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what the child is attempting to communicate non-verbally as well as verbally during the 

treatment in order to fully control the behaviour and experience of the child to drive the 

treatment in a successful non-traumatic direction (8). The parameters which are 

monitored within this are; the tone of voice, look and psycho-physiological 

manifestations of fear and/or anxiety which exude from the child or the dentist (8).  

In addition, the use of voice control within the paediatric clinic in which the dentist alters 

the volume of their voice, tone or pace to alter and direct the patient’s behaviours, 

which can be candent or assertive. However if assertive is to be deployed it may be 

aversive to some parents that are not familiar with the technique (5). 

Moreover, Memory restructuring is a technique implemented which attempts to amend 

previously traumatic memories of a previous dental visit, into good happy upbeat 

memories that prevent aversive traits e.g. a child’s first dental visit was a very bad 

experience, the memories of this are manipulated into more positive memories using 

new information following the negative experience in the past event that had occurred 

using additional information to “clean up” the bad experience. This approach is mainly 

deployed in patients after they have a negative or difficult dental visit (5). 

Furthermore, desensitization to dental settings and procedures which is a technique 

used by psychologists in clinics that can be applied to alter behaviours of anxious 

patients. Which is a reduction in the negative feedback to a stimulus through progressive 

exposure to it for example they may begin with a book or video at home of the 

procedure and by the time they arrive in the clinic their levels of anxiety toward the 

same stimulus would have been reduced as they had already been exposed and 

desensitized to its intensity (5). 
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Following on to the technique of enhancing control where the patient, particularly an 

anxious/fearful one gains an active role within the dental treatment. This is used 

whereby the dentist tells the patient to give a signal whenever they become 

uncomfortable or require the treatment to be stopped at any point, all of which should 

be away from the operating field. This technique has been shown to reduce operating 

pain such as during dental cleanings, restorative procedures and extractions (5). 

Subsequently the use of communication techniques for parents (and age appropriate 

patients) is the approach taken in which the parent’s/carers are bought in with an ask-

tell-ask, teach back and motivational interviewing techniques are deployed in a bi-

directional communication to direct the child’s behaviour (5). 

The parental presence/absence can be used to enhance paediatric co-operation during 

treatments. As parents have a maternal/paternal need to want to be with their child 

during their treatment where they help in examinations, give physical, psychological 

support and are there watching in real time in their child’s dental experiences all in 

which ultimately leads to a reduction in negative and avoidance based behaviours from 

the child/parents (5). 

Alternatively, Sensory-adapted dental environments (SADE), where the clinic is adapted 

to the patient e.g. light dimmed, moving projections for example fish or bubbles in the 

ceiling, music in the backdrop which is soothing, using a wrap/blanket around the child 

to give a deep pressure input all in which give an overall calming affect (5). 

Inversely, Animal-assisted therapy has the main objective in which it uses trained 

animals within healthcare setting to enhance the interactions/decrease a patient’s 

anxiety, pain or distress. The animal used during the dental treatment can aid in 
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reducing communication barrier and give the patient the feeling of safety and comfort 

therefore reducing the treatment related stress (5). 

Plus, Picture exchange communication system (PECS) is a technique of communication 

that was created for people with limited verbal communication skills, where there is an 

incapability in talking, incomprehensible speech or unprompted or functional speech 

(especially in patients with Autism Spectrum Disorder). Within PECS, the patient shares 

a card with a picture, with a recognizable symbol to express a request or thought. PECS 

has a one-to-one correspondence with objects, people and concepts hence leading to 

the reduction of ambiguity in communication. E.g. the dentist may have a picture board 

that describes the treatments, whilst the patient may have a card which has a stop sign 

to pause the treatment (5) (9). 

Finally, hypnosis is also sometimes deployed where a ‘hypnotist’ pushes the patient to 

internalise their attention to various scenarios formulated by the hypnotist which are 

based on the patient’s personal experiences and the hypnotists then attempt to alter 

the patient’s perceptions, sentiments, thought and conduct by showing the patient how 

they may better control the simulated situations (10). The aim of the use of hypnosis 

within paediatric dentistry is as a distraction technique where, during hypnosis the 

children can be taught various calming techniques such as  relaxation, pleasant imagery 

and calming self-talk which all can lead to reduced anxiety levels within children during 

dental procedures (10).  
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1.2 THE CURRENT STATE OF AFFAIRS AND BACKGROUND 
 

Anxiety had been previously investigated by Rachman (1998) who devised a three 

pathway theory on the conditioning (direct response), modelling and information 

(indirect responses) that are the various contributing factors within dental anxiety (3). 

There are also cognitive contributing factors for increased levels of anxiety observed in 

children; such as a negative expectation of dental treatment and lack of child-dentist 

relationship. Conversely existing are non-cognitive factors such as fear of the unknown 

and learning through vicariousness (3).  

Dental anxiety has the highest chance of occurring in paediatric patients. It is defined as 

a cognitive emotional response to a stimulus or an experience associated with a dental 

treatment (11).   

Dental anxiety is not mono factorial, though it has many factors involved where the main 

factors involved are; an aversion to the dental office, the indirect learning from role 

models, various psychodynamic (based on behaviour, feelings and emotions)  

personality that leads to children’s evasive behaviour toward dental treatment (11).  

This type of behaviour can not only cause children to avoid going to the dentist all 

together but also lead to bad behaviour from the child during the visits (11).  

The need for distraction techniques were initially unearthed based on the work of 

McCaul and Mallet (1984) that hypothesised that humans in general have a finite 

capacity to be attentive. The main fundamental of their theorem was that in order for a 

person to have a perception of pain they must concentrate on the stimuli thus evoking 
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it, therefore on the contrary when a person is not concentrating on a painful stimuli their 

perception of the pain is reduced (12).  As a direct consequence of this theorem various 

studies were conducted with the aim of analysing the process of distraction that needed 

to grasp onto the child’s multiple senses e.g. visual, audio, touch and actively engaging 

the child’s emotions (12).  

 

The use of distraction as a phenomenon is based on the belief that pain perceptions 

have a large psychological constituent where the quantity of attention that the person 

is giving to the noxious stimulus governs the level of perceived pain, although the exact 

mechanism through which they function is not as of now fully understood (12) 

The use of distraction as a form of controlling behaviour has prompted numerous 

studies into the use of multimedia devices such as virtual reality and counter stimulation 

on dental anxiety and pain perception to local anaesthesia such as the research 

conducted by Nunna M et al (2019) which widened the scope of the field of distraction 

and the use of multimedia devices as a vector to deliver the approach (3). 

Within this modality the distractor would require an optimal amount of attention 

involving various modules (such as visual ,auditory and kinaesthetic), in addition the 

emotional involvement in the distraction that must compete with the stimulus of the 

noxious stimuli (12). 

 

Distractions function by enchanting the child to a salient attention-occupying visual or 

auditory activity (e.g. watching TV) that deflect the child from being attentive to sounds, 

sights and sensations within the dental operatory. However they have not been found 

to be reliable enough in reducing pain, anxiety or disruptive behaviours (13). One of the 
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possible reasons for these findings may be due to the distracting stimuli such as 

television or music may lack sufficient cutting edge to compete for the child’s attention 

i.e. may not be loud enough, close enough or interesting enough to hold the attention 

of the child to be distractive enough from the dental environment. One way to overcome 

this is to increase the intensity of the distractive stimuli (13). This theory was developed 

upon by giving the child a choice of musical soundtracks in order to further distract 

them, however unsatisfactory results were obtained. This eventually lead to the use of 

full video eyewear which would have the capabilities to connect to a wide variety of 

multimedia such as Television, videogames consoles and DVDs that was seen as a 

combination of video and audio distraction mediums (13) . In addition video eyewear 

minimally interferes with dental treatment with very little effort from all the dental staff 

(13) 
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1.3 THE RELEVANCE FOR THE FUTURE 
 

Dentistry began in its ancestry from a time in which no forms of pain control had been 

provided to a time when Horace Wells in 1844 was the first to deploy nitrous oxide to 

anesthetise a patient during dental extraction, to William T.G. Morton in 1846 who was 

the first to use ether to anesthetise patients during dental procedures (14). Times are 

developing with the use of more and more non-pharmacological methods of controlling 

and distracting patients.  

To aid in the management of children that are anxious, various dental based research 

has delved into the use of various distraction techniques in an attempt to reduce the 

innate response of pain that children perceive during various short invasive procedures 

(1).  

The current trend into various behaviour modification and non-pharmacological devices 

which do not have side effects that have overall better acceptance of the dental 

treatment by alleviating fear and anxiety are being studied. Previously used non-

pharmacological techniques used such as tell show do (TSD), modelling, hypnosis, voice 

control, biofeedback with guided imagery, audio and audio visual aids and distraction 

with storytelling that will affect the child on a psychological level (3). The theory by 

Melzack and Wall (1965) describe the principle of distraction which functions via the 

stimulation of the larger diameter A and B type nerve fibres in a specific area using 

appropriate pressure/vibration, decreasing the perception of pain by closing a neural 

gate to nociceptive signal (3). 
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The use of virtual reality (VR) distractors with headphones that had been used in various 

studies that can be seen in figures 1-2.  Figure 3 is a visual depiction of the robot used 

by Yasemine M et al (2016) (15) which is equipped with a tablet computer that is able 

to run videos, and animations on the front of its stomach. It is also able to show 5 types 

of facial expressions such as; happy, shy, neutral, surprised and disappointed. Finally 

Figures 5 and 6 show the design of a simulation for paediatric dentistry in virtual worlds. 

                                           
Figure 1. VR headpiece with                     Figure 2. handheld VR headpiece (16) 
headphones (17)                     

 
Figure 3. white  interactive distraction robot (18) 

                     

            
Figure 5. virtual world simulation                     Figure 6. virtual world simulation 
of dental clinic (19)      of dental clinic  (19)     
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1.4 INSTRUMENTS FOR MEASURING ANXIETY AND FEAR 
 
Various methods had been deployed within the quantification of anxiety and fear being 

experience by the patients within the studies reviewed such as visual analogue scale 

(VAS), Wong-Baker faces pain rating scale (WBFPS), Venham’s clinical anxiety rating 

scale (VCARS) (3) and Frankl classification method (22).  

The visual analogue scale (VAS) was firstly implemented as a tool in measuring 

psychological states of patients and was further developed to quantify and calculating 

intensities of pain, where within the field of dentistry it had been implemented on 

multiple occasions in quantify subjective parameters. This has been a very useful tool 

within dentistry within the evaluation of anxiety and pain e.g. The patient will have a 

line, and must indicate where on the line the sensation it: 

No pain         excruciating pain 

(3). 

Also Wong-Baker faces pain rating scale (WBFPS) provides us with subjective 

quantifiable information at the moment of interviewing, where it will provide us with 

subjective words of the sensations being experienced with faces above each words, with 

progressive degrees of severity of sensation within the wording and faces which is 

shown below (20). Figure 1 
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Figure 1. Wong-Baker faces pain rating scale (20) 

The Venham’s clinical anxiety rating scale (VCARS) which is a scale based on six various 

points based on the co-operation of the child’s behaviour which depicts the various 

elaborations and gives extra information about paediatric patients  non-collaborative 

behaviour (21) .  It is a very precise, non-subjective and ungrudgingly seen behaviour 

trends of children. It is done by the dentist choosing a score for the patient’s behaviour 

following dental treatment one a scale of zero to five. An example is shown below in 

figure 2. 

Figure 2. Venham’s clinical anxiety rating scale (VCARS) (21). 
 
 

Alternatively, another widely regarded and quantifiable scale known as Frankl 

classification method. It boasts many strengths; such as being very functional as it has 

been deployed successfully in the past, it is also quantifiable with four categories that 

can be numerically associated and thirdly it is reliable where data between examiners in 

concurrent (22). 
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Figure 3. Frankl’s classification method (22) 

2. OBJECTIVES 
 

It is well known that children’s anxieties can affect the outcomes of all kinds of medical 

procedures and this holds specific water in treating children within the dental clinic. The 

success or failure of treating a child will not only affect the child in their current state of 

oral health. However, there will also be a knock-on effect where the child avoids future 

treatments that will far extend into their adult lives precipitating into the need for more 

intensive and more invasive procedures that all stem from childhood traumas. 

 

The primary objective of the investigation was to describe multimedia devices as a 

behaviour management technique/new technology in the control of behaviour of 

children. 

 

The secondary objective was to determine if the various multimedia devices were useful 

in controlling the child’s behaviour; to determine their indications; determine their 

contraindications and the limits of their use in controlling the behaviour of the child. 
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3. MATERIALS AND METHODS 
 

            The search had been conducted via the electronic databases of the UEM library 

resources (PubMed, Medline, NCBI). The articles chosen for this research were from the 

year 2010 onward. The keywords used in the search were multimedia; “use of devices to 

control behaviour of children”; “ipad for behaviour control in dentistry”; “virtual reality 

controlling children’s behaviours in dentistry”.  The inclusion criteria for the articles 

where only articles within the last 10 years were valid for usage, regardless of language 

being English or Spanish where the articles had to be relevant to the objective of this 

investigation. The articles that were older than 10 years, were excluded. 

The number of articles initially sought after were 40, however by the end 36 were 

selected as they were condensed based on the relevance they hold to the subject 

matter. 
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4. RESULTS 
 

The table below illustrates; a summary of the articles used, the independent variable 

studied, sample size and conclusion. 

Author Independent 
variable 

Sample 
size 

Conclusion 

Navit S et al (2015)(1) Audio 150 Reduced levels of anxiety 
Ainscough SL et al (2018) 
(23) 

Audio meta Music found to be inconclusive in controlling dental 
anxiety 

Gates M et al (2020)(24) Digital 7820 
meta 

Lack of evidence to support experimental hypothesis. 

IGNA A et al (2018)(25) Digital 0 General reduction in anxiety and pain 
Yasemine M et al 
(2016)(15) 

Robot 33 Reduction in dental anxiety in the robot group 

Hoge M et al (2012) (13) Video eyewear 128 Effective in managing distress, further research 
required for special needs children.  

Mishra R et al (2019) (4) Audio + audio 
visual  

100 Audio-visual were superior to audio alone in distracting 
patients. 

 Naithani M et al 2014 
(26) 

Audio + audio 
visual 

75 Audio-visual was superior in the management of 
anxious children to audio alone  

 Kaur R et al (2018) (27) Audio and 
audio-visual 

60 Audio-visual distractions was found to be more 
effective than just audio 

Attar RH et al (2015)  (28)  Audio-visual 39 Ipad for playing video games was recommended as an 
active distraction technique. 

Bagattoni S et al (2017) 
(29) 

Audio-visual  48 Can be deployed to control distress in special needs 
paediatric cases without intellectual disability. 

Mungara J et al (2018) 
(30) 

Audio-visual 
modelling 

90 Audio-visual modelling lead to significant reduction in 
fear in addition to specific fear e.g. dentist 

Chow CHT et al (2015) 
(31) 

Audio-visual meta Found to be useful in lessening paediatric anxiety prior 
to operations. 

 Nayana K et al (2019) 
(32) 

Audio-visual 45 Reduction in fear and anxiety during procedures. 

 Khandelwal D et al 
(2018) (6) 

Audio-visual + 
tell show do 

400 Audio-visual distraction reduced anxiety more than tell-
show-do method. 

Asvanund Y et al (2015) 
(33) 

Audio-visual  49 Reduced in pain, blood pressure and physical distress. 

Zakhary S et al (2020) 
(34) 

Audio-visual  42 Reduced dental anxiety and helped patient enjoy 
treatment. 

Liu Y et al (2018) (11) Audio-visual  meta Insufficient evidence in reducing in dental anxiety. 
Jimeno F.G et al (2014) 
(35) 

Audio-visual 34 Overall improvement in the traits of the patient. 
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Table 1. Condensed results  

 

 

 

 

 

 

 

 

 

 

 

 

Bagatoni S et al (2020) 
(36) 

Audio-visual  48 Not found to be useful in Down’s syndrome 

Zhiang C et al (2018) (2) Audio-visual  meta Massive reductions in anxiety in children 
López-Valverde N et al 
(2020) (14) 

Virtual reality meta Reduces pain and anxiety 

Nunna M et al (2019) (3) Virtual reality 
vs counter 
stimulation 

70 Virtual reality was found to be more effective in anxiety 
reduction. 

Aminabadi N et al (2012) 
(12) 

Virtual reality 
distraction 

120 Reduce pain and anxiety 

Papadupolous L et al 
(2013)(19) 

Virtual world 
simulation 

103 Useful as a teaching tool as an adjunct 
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5. DISCUSSION 
 

After studying all the various articles shown within the previous table, it was found that 

all the articles studied maybe divided into the following categories; audio, audio-visual, 

robot and virtual reality. 

5.1 THE USE OF AUDIO AIDS SOLELY AS A DISTRACTION TECHNIQUE 
 

The first group investigated were the effectiveness of various audio as distractors for 

children where we highlight the work of Ainscough SL et al (2018) (23) and  Navit S et al 

(2015) (1). 

 

Following on from the work of Ainscough SL et al (2018) (23) where a systematic review 

was conducted into the use of music as a distraction tool to reduce dental anxiety within 

the paediatric clinic lead to inconclusive and data available being of limited quality. 

However this research was limited in that it focused solely on the effects of music alone, 

whilst the earlier work of Navit S et al (2015) (1) used various types of audios not merely 

music as a distractor and were able to extrapolate findings with a higher degree of 

specificity. 

After reviewing the work of Navit S et al (2015) (1) into the use of audio aids 

(instrumental music, musical nursery rhymes, movie songs and audio stories) in the 

management of anxious patients. Conclusive evidence was conjured that audio aids 

generally reduced anxiety in comparison to the control group (no audio distraction) 

where the most marked reduction in the levels of anxiety were in the group listening to 

audio stories (1).  
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5.2 A COMPARISON OF AUDIO AND AUDIO-VISUAL DISTRACTIONS  
 

The second group investigated were the effectiveness of various audio-visual 

multimedia as distractors for children where we review the works; of Mishra R et al 

(2019) (4), Attar RH et al (2015) (28), Hoge MA et al (2012) (13) and Filcheck et al (2004). 

 

The work of Navit S et al (2015) (1) was later superseded by the work of Mishra R et al 

(2019) (4), Naithani M et al (2014) (26) and Kaur R et al (2018) (27) who found conclusive 

results into the superiority of audio-visual devices over audio only. 

 

Following our review of Mishra R et al (2019) (4) that compared the efficacy of audio 

with audio-visual distractions within the paediatric clinic. The audio group were 

subjected to various stimuli with headphones, whilst the audio-visual group were 

distracted using fixed displays, where the child was able to select the distraction. Results 

were analysed  based on the Venham’s anxiety scale where it was found that lower 

levels of anxiety were reported within the audio-visual distraction group compared to 

the solely audio, however the difference was not found to be overall statistically 

significant (4).  These results concurred with the findings of Naithani M et al (2014) (26) 

and Kaur R et al (2018) (27) that also found audio-visual distractions to be superior to 

simply audio alone, with the latter having the weakest evidence to support their findings 

amongst the three as a  sample of only 60 participants was used whilst Mishra R et al 

(2019) (4) had the most reliable results as their sample size was the largest at 100 

participants. This work by Mishra R et al (2019) (4), Naithani M et al (2014) (26) and Kaur 

R et al (2018) (27) who found conclusive results into the superiority of audio-visual 
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devices over audio only has superceded that of  Navit S et al (2015) into simply audio (1) 

and Ainscough SL et al (2018) (23) into the effects of music.  

 

In addition, the research of Attar RH et al (2015) (28) into passive and active distractors 

by comparing two types of distractors; audio-visual eyewear (the passive distractor) 

and an active distractor where an Ipad was used where conclusive evidence was found 

into the use of ipads as an affective device such as that used within the robot by 

Yasemin M et al (2016) (15) as a means for playing video games. However the work of 

Yasemin M et al (2016) (15) was restricted by their very small sample of 33 participants 

which was one of the smallest sample sizes utilized across all the studies studied. 

 

Following on, the investigations of Hoge MA et al (2012) (13) into the efficacy of audio-

visual distraction with the use of wrap around video eyewear in the experimental group, 

whilst the control group used regular sunglasses to manage the distress of children 

throughout restorative treatments, where it was found that there was significantly less 

disruptive behaviour in children in the experimental group with the eyewear than those 

in the control group (13).  However, work of Hoge MA et al found that there was 

insufficient information as to whether or not these findings could be applied to special 

need children. The work of Bagatoni S et al (2020) (36) into audio-visual distraction 

effectiveness within Down’s syndrome patients was later found to be ineffective across 

these specific patient sub demographics. 
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Furthermore, Filcheck et al (2004) found that videotaped material is the best way to 

change a child’s behaviour within the dental clinic setting. Ram et al concluded upon 

findings that VR eyeglasses were more effective than sedation by nitrous. The use of VR 

distraction involves various senses e.g. sight, sound and kinesthetics to distract from 

dental, environmental, social and emotional stresses. Various studies have 

demonstrated that VR distraction could be better for children with high dental fear and 

anxiety (3). 
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5.3 VIRTUAL REALITY  
 

The third group examined the effectiveness of virtual reality as a distraction technique  

on children, where we reviewed the works of Gates M et al (2020) (24), Asl Aminabadi 

N et al (12) (2012), Nunna M et al (2019) (3), Papadopoulos L et al (19) (2013) and López-

Valverde N et al (2020) (14).  

 

Various treatments have been deployed in attempts to prevent and treat pain and 

anxiety during dental treatments where one of these being VR simulation which is a 3D 

world adaptation that use computer aided technologies which immerse the user taking 

them to an appealing and very interactable surroundings (14). Previous studies into the 

use of multimedia such as VR, found that VR improved pain control and reduced the 

perceived duration of the procedure (14). Early research by Ram (2010) et al concluded 

upon findings that VR eyeglasses were more effective than sedation by nitrous. The use 

of VR distraction involves various senses e.g. sight, sound and kinesthetics to distract 

from dental, environmental, social and emotional stresses. Various studies have 

demonstrated that VR distraction could be better for children with high dental fear and 

anxiety (3). 

 

Additionally, Asl Aminabadi N et al (2012) studied into the effects of VR distraction on 

pain and anxiety in patients between the ages of 4-6 years. The participants within the 

experiemental group were hooked up to a VR device that totally obscured the field of 

vision of the child with headphones also included, with a cartoon playing the same 

episode of of “Tom & Jerry” for each participant. Following which participants had their 
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pain levels measures by the Wong Baker FACES pain rating scale and anxiety was 

measured by faces model of the Modeified Child Dental Anxiety Scale (12), where the 

results were conclusive with a high P scores of <0.001 on both anxiety and pain 

perception where pain perception was found to decrease within the experimental 

group. These findings concur with a meta-analysis conducted by López-Valverde N et al 

(2020) (14) that also found that virtual reality within paediatric dentistry resulted in a 

reduction of pain and anxiety. 

 

Alternatively the research of Nunna M et al (2019) (3) on pain and anxiety of patients 

during local anaesthesia into the effectiveness of virtual reality over counter stimulation. 

The virtual reality group had a fully immersive headset with a one hundred degree 

viewing field for the child with three dimensional effects that allowed the child to be 

fully incorporated within this digital world, then using a smartphone with cartoons on 

the screen inserted into the device as a passive distractor. The results of which were 

conclusive where virtual reality was found to be a greater anxiety reducer than counter 

stimulation where these results concurred with those obtained from the work of Asl 

Aminabadi N (2012) for the efficacy of virtual reality distractors. 

 

The ground-breaking research of Papadopoulos L et al (2013)(19) which was a very 

innovative intake where the patient would observe a real time digital simulation within 

a virtual world. The simulated dentist would conduct a tell-show-do rollplay method to 

the simulated child. The virtual patient tool was found to be a positive learning tool with 

the majority of participants (69%) giving the tool a positive feedback experience (19). 
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5.4 THE USE OF MULTIFUNCTIONAL DIGITAL ROBOT DISTRACTORS 
 

The fourth and final group examined was a remarkable study into the use of robots as 

digital distractors by Yasemin M et al (2016) (15). 

 

The  innovative investigation of Yasemin M et al (2016) (15)  into the reduction of dental 

anxiety and pain using robots using various advanced robots which had an “iPad like” 

display on their stomachs that were able to show videos and animations, the robot also 

had lights on its face, with the ability for various facial expressions such as : timid, 

dissatisfied, impartial, joyful and even shocked and additionally had the ability to react 

to human touch due to five various sensors. Within this study an overall reduction of 

anxiety was found through the variation in pulse rates of the children which was 

observed where an overall drop in pre, during and post pulse rates in the robot group 

were found to occur in comparison to the control group which were not exposed to the 

robot (15). 

 

It was discovered that a variation of Children’s behaviour towards dental treatment 

using Frankl’s behaviour rating scale that allowed a comparison of the Children’s 

willingness and attitude. The robot group completed the treatment with 93.75% greater 

positive attitude than prior to the beginning of the treatment compared to the control 

group that only had a score of 50% (15). 

 

It was furthermore discovered an increase in positive affect (i.e. less dental fear and 

anxiety) in the robot group and less amount of negative affect also in the robot group 
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which signifies less dental fear and anxiety (15). This all indicates more positive 

experiences and less negative feedback within the robot group compared to the 

control group. 
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5.5 VARIOUS META-ANALYSIS 
 

In addition, Gates M  et al (2020) (24) conducted a meta-analysis into digital technology 

as a distraction tool such as virtual reality and video games which found that following 

their review of 106 studies that include 7820 participants in total, digital distraction gave 

modest pain and distress reductions for children taking on painful treatments (24). 

These findings concurred with those by IGNA A et al (2018) (25) into the use of digital 

technology in dentistry and orthodontics, where it was found that monitors or audio-

visual glasses can be seen as very useful aids in the relationship with the child and 

creating an environment that is relaxed in the dental chair with the main drawback being 

that the child was not as attentive to the directions of the paediatric dentist, hither to 

this the VR eyeglasses cover the eyes of the child therefore preventing the dentist’s 

abilities to read the child’s body language for any unfavourable effects (25). 
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6. CONCLUSIONS 
 

• The use of multimedia devices have been demonstrated to be efficacious within 

the treatment of paediatric patients as a powerful distraction technique. 

• The use of audio, audio-visual and virtual reality distraction techniques have 

been found to effective distraction techniques within the treatments of 

paediatric patients. With multiple research supporting the comparative efficacy 

of audio-visual over simply audio. 

• The use of active distractors was found to be more efficacious such as an iPad 

than passive distractors such as audio-visual eyewear, however on the whole 

audio-visual eyewear has been proven as being a powerful and versatile 

distraction tool.  

• There is still further work to be conducted into the effectiveness of multimedia 

devices within the treatment of special patient groups such as Down’s syndrome 

as the distractors were not found to be as affective within these groups. 

• There is clear evidence to support of further work into the use of virtual reality 

as a distraction and learning tool within the dental clinic. 
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7. RESPONSIBILITY 
 
 

It is the ultimate responsibility of the dentist to ensure that dental treatments are 

conducted in the least stressful manner possible for our patients. This is especially 

important when treating children, since bad dental experiences in childhood can lead to 

manifestations in adulthood. These traumas later manifest to aversive behaviour traits 

and a reduced quality of life for the patients in later life. These technologies are 

constantly innovating within the current digital age where many parents already 

implement these devices into controlling the behaviour of their children at home.  The 

further advances in digital technology are enabling us through distractive mechanisms 

to improve the paediatric patient care during invasive dental procedures with a positive 

non-traumatic experience for the child which leads to a fearless future treatment.  
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9. ANNEXES 
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