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ABSTRACT

Background: Dental fear and anxiety have become a major obstacle for children to accept dental treatment. Dental anxiety ranks fifth among
common fears.

Aim: The aim of this current systematic review is to assess the effect of thaumaturgical distraction in reducing anxiety in children undergoing
dental procedures.

Materials and methods: This current systematic review was registered in Prospero (CRD42023411750) following PRISMA guidelines. Electronic
searches were performed in the databases: PubMed, Scopus, Web of Science, and Google Scholar. The search was conducted from inception to
March 1,2024. A broader search strategy was used to prevent missing articles. The search was performed using broad terminology: ((thaumaturgy)
OR (magic)) AND (dental). ResearchGate was also consulted, and cross-references were reviewed on this topic to extract all available literature.
Only randomized controlled trials are included for data synthesis. Narrative and systematic literature reviews are excluded. Evaluation of the
risk of bias is planned using the ROB2 criteria of the Cochrane Collaboration.

Results: A total of 798 titles were screened by title and abstract rigorously by three independent evaluators. After duplicate exclusion and
removal of irrelevant titles, 11 articles were included for full-text analysis, of which 6 qualified for final data synthesis.

Conclusion: Within the limits of the available studies, significantly lower anxiety is exhibited in the children treated under the thaumaturgical
distraction group as opposed to the control group.
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INTRODUCTION

Dentistry has made incredible developments in technologies,
materials, and techniques, but the fear and anxiety of pediatric
patients regarding dental treatment remain persistent. It has
become a key obstacle for children in accepting dental treatment.!
Dental anxiety ranks fifth among common fears. Dental anxiety
in children and adolescents has a prevalence ranging from 5.7 to
20.2%.2 Along with the prevention and management of dental
caries, dental treatment should also focus on the psychological
aspects that dental treatment caninduce. Pediatric dental treatment
is successful when a pediatric dentist not only focuses on the
nature and severity of the disease but also on the interaction with
the child, as rightly stated by McElory: "Even though the dental
treatment may be perfect, it is considered a failure if the child is in
tears after treatment.”® For clinical success in pediatric dentistry,
understanding behavior managementis as important as knowledge
of the materials to be used. Behavior management is an extensive,
continuous methodology aimed at building a relationship between
the child, parent, and doctor to eliminate fear and ultimately
build trust. According to the American Academy of Pediatric
Dentistry (AAPD), behavior management techniques range from
nonpharmacological approaches to pharmacological interventions.

Even though the effectiveness of techniques like Tell-
Show-Do is well recognized, it is not always appropriate or
suitable for every child. A child can suffer from physical threats
due to pharmacological interventions and physical restraints.
Reinforcement and modeling techniques can be quite time-
consuming and inefficient for the private practitioner to
implement. Aversive techniques may show better responses, but
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due to the changing attitudes of parents and dentists toward these
management techniques, nonaversive methods like distraction
are gaining much popularity.? Distraction is a method that diverts
the child’s attention from an unpleasant stimulus. Distraction
techniques are of two types: active distraction and passive
distraction. In the active distraction technique, the child actively
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participates in activities that involve various sensory components,
while in the passive distraction technique, the child observes
activities rather than actively participating.’

Various distraction techniques are used to divert the child’s
mind from anxiety-evoking stimuli, such as audio distraction,
audio-visual distraction,® audio story distraction,” video game
distraction,® virtual reality distraction,” intellectual color games,
stress ball distraction,'® dog-assisted therapy distraction,'” eye
movement distraction,'? distraction by medical clowns,'® breathing
exercises,' and hands-eyes-mouth distraction technique (HEM-
DT).”” The most widely used form of amusement for children
is magic. Magic can be defined as "the art of creating illusions
for entertainment purposes by the use of hand skills or illusive
devices.” Magic tricks are most effectively used as passive
distraction techniques. Magic is based on the vital principles of
insight, deception, and psychology.'® Over the years, magic has
been established both as a form of amusement and as a scientific
technique of illusion. Healthcare revolves around both the workings
of the mind and the body, and there exist methods in which
magic can be applied practically. Magic is being used in various
healthcare areas, including occupational therapy, humor therapy,
psychotherapy, and pediatric nursing. It has been proposed
that magic can play a major role in pain management. There is a
substantial relationship between psychology and pain. Pain often
originates in, and can therefore be influenced by, the mind. Thus,
it is rightly said that the distraction of the mind is as necessary as
the distraction of the eye."” Magic tricks can effectively be used in
dental settings to draw the child’s attention away from the dental
procedure and help achieve cooperation.

This review aims to evaluate the effectiveness of magic tricks
as a behavior guidance strategy in pediatric dental settings and
to identify the levels of evidence regarding the effectiveness of
such techniques.

MATERIALS AND METHODS

This current systematic review was registered in Prospero
(CRD42023411750). PRISMA guidelines were followed in the
reporting of this systematic review. The search strategy is portrayed
in Table 1 (Table 1: Search strategy). Electronic searches were
performed in the databases: PubMed, Scopus, Web of Science,
and Google Scholar. The search was conducted from inception to
March 1, 2024. A broader exploration was done to avoid missing
articles. The search was performed using broad terminology:
((thaumaturgy) OR (magic)) AND (dental). ResearchGate was also
consulted, and cross-references were reviewed on this topic to
extract all available literature. Only randomized controlled trials
are included for data synthesis. Narrative and systematic literature
reviews are excluded. Evaluation of the risk of bias is planned using
the ROB2 criteria of the Cochrane Collaboration.

Table 1: Search strategy

Search PubMed and ((Thaumaturgy) OR (magic)) AND
terms Scopus (Dental)
Web of Science Magic and Dental
Search Inception to 1 March 2024
dates Last search was performed on 1 March 2024
Selection Inclusion Randomized control trials, clinical
criteria studies, and case reports
Exclusion Narrative and systematic reviews
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REesuLTs

An extensive literature search was carried out using a predefined
search strategy in the selected databases (depicted in Table 1). A
total of 798 titles were screened by title and abstract rigorously
by three independent evaluators. After duplicate exclusion and
removal of irrelevant titles, 11 articles were included for full-text
analysis, of which 6 qualified for final data synthesis (Fig. 1: PRISMA
flowchart of articles). The 6 studies included for final data synthesis
are referenced.'®'®22 The features of the studies included are
mentioned in Table 2. Details of the studies excluded,"%*-2% along
with the reasons, are mentioned in Table 3.

Characteristic of Included Studies

Represented in Table 2, a total of 6 studies were included for the
final qualitative data synthesis. Of these, three studies followed
a systematic randomization process, where the allocation of
groups was randomized.'®'%?2 Three studies did not follow
randomization.'®2%2' The age of children in the involved studies
ranged from 3 to 13 years. Most of the children in the included
studies were strong-willed, with a Frankl behavior rating scale
of 4. Various magic tricks were used in the included studies,
but thaumaturgy (magic thumb sleeve) was more commonly
used. The treatments performed ranged from oral examination,
radiographs, scaling, local anesthesia, and inferior alveolar
nerve block (IANB). The outcome evaluated was anxiety in most
of the studies, except the study by Peretz and Gluck,'® where
cooperation and behavior were evaluated. The comparison of
magic tricks was carried out with Tell-Show-Do, audiovisual
distraction, and mobile dental games. In most of the included
studies, magic tricks showed a reduction in the anxiety of children
compared to baseline.

Risk of Bias

Risk of bias evaluation in five domains was carried out using the
Cochrane criteria of ROB2. There s a high risk of bias in domains such
as randomization and outcome evaluation, leading to an overall
high risk of bias in the studies included (Figs 2 and 3).

Identification of studies via databases and registers

S  Records identified from: Records removed before
® PubMed (n = 250) screening:
£ Scopus (n = 228) Duplicate records
S Web of Science (n = 320) removed (n = 10)
ke] Total 798 l
Records screened Records excluded
(n=788) (n=777)
o v
'g Reports sought for Reports not
- _— > -
© | retrieval (n=11) retrieved (n = 0)
g v
Reports assessed for Reports excluded:
eligibility (n = 11) (n=05)
. v
S | Studies included in
2 review (n=6)
=
Fig. 1: PRISMA flowchart
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Outcomes Evaluated

Anxiety was the primary outcome evaluated in most of the included
studies. Behavior was evaluated in only one study, by Peretz and
Gluck.

Discussion

Dental fear and anxiety are the most common dental health
problems, which can lead to uncooperative children. Around 22%
of children seen by pediatric dentists have behavior management
problems. It is of utmost importance to decrease the child’s dental
anxiety as early as possible, as this not only decreases the immediate
fear but also helps avoid apprehension that may continue into

Table 3: List of excluded articles and reasons for exclusion

S.no.  Title Reason for exclusion

1 Sharma et al,, 2023% Narrative review

2 Lam et al., 2017"7 Scoping review in medicine
3 Asokan and Ajit 20112° Not related to magic trick

4 Fayle 2006 Not related to magic trick

5 Villamizar 2023% Short communication

later stages of life.”” According to the theory stated by McCaul
and Mallot, a patient’s perception of pain can be decreased if their
mind is diverted away from an unpleasant stimulus. Another theory
explaining distraction is the limited attention capacity theory, which
suggests that human capacity to concentrate on one stimulus is
limited. Therefore, to perceive pain, one should concentrate on
the stimuli causing pain. Many other neuro-physiological studies
have signified the role of distraction in reducing pain levels, as
there is a strong connection between the perception of pain and
the attention a child gives to the unpleasant stimulus. Thus, based
on these theories, distraction can be considered a major tool for
managing the behavior of children in dental clinics. The distraction
techniques influence the child’s brain waves, aiding in relaxation
and thereby reducing pain and anxiety.?®

A number of distraction techniques can be used for managing
a child’s behavior in a dental clinic. The cognitive development of
the child has an important effect on the selection of the method
of distraction. Magic tricks are widely used as a form of delight
and have a variety of applications in healthcare settings. They
have been used in healthcare settings for many years. There are
multiple programs, such as "Project Magic,” "Healing of Magic,”
and "Open Heart Magic,” that implement magic as a form of
therapy for rehabilitation. Magic is used by many pediatricians

Risk of bias domains

Study

Domains:

D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention.
D3: Bias due to missing outcome data.

Judgement

®+Hign

Low

D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.

Fig. 2: Risk of bias traffic plot

Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

T
0%

Fig. 3: Risk of bias summary
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to ease patient tension. It is also effective in entertaining adult
patients, thus relieving the tension of surgery.?° Magic tricks
are also one of the most effective tools in reducing anxiety in
children related to dental treatment. A number of studies have
been conducted to evaluate the effectiveness of magic tricks in
reducing dental anxiety. The first randomized controlled trial by
Peretz and Gluck compared magic tricks with the Tell-Show-Do
technique and concluded that magic tricks were more effective
than the Tell-Show-Do technique. Magic tricks facilitated two
types of cooperative behavior: moving the child to the dental
chair and enabling the dentist to take radiographs more easily.'®
Another clinical trial by Thosar et al. compared thaumaturgy (magic
tricks) with audio-visual aids and concluded that magic tricks
were equally effective as audio-visual aids for reducing anxiety
in children during dental treatment.' Similar results were seen
in a study by Nagar et al., where they compared different modes
of distraction—magic tricks, audio-visual distraction, and audio
distraction—and found that the highest anxiety alleviation was
seen with the magic trick group.?’ Another study by Konde et al.
assessed various magic tricks, such as the thumb and light trick,
book trick, and item elimination trick, in various age-groups and
concluded that the thumb and light and book tricks were beneficial
in children from ages 2 to 6 years for anxiety reduction, while the
book and item elimination tricks were beneficial in children above
6 years of age.?' In a pilot randomized trial by Asokan et al., magic
tricks were found to be correspondingly beneficial in reducing the
anxiety of children when compared to a dental game on mobile
and the Tell-Show-Do technique. A study by Kothari et al. compared
magic tricks with conventional behavior management techniques
and concluded that children in the magic trick group exhibited
lower anxiety during the administration of local anesthesia when
compared to other conventional techniques.

The current systematic review evaluated the effect of
thaumaturgy on anxiety in children undergoing dental
procedures. A total of six studies qualified for the final qualitative
analysis. Quantitative data analysis was not carried out due to a
deficiency of available data. In the majority of the included studies,
the primary objective evaluated was anxiety. The results of the
qualitative analysis report that there is significantly lower anxiety
in procedures carried out under the thaumaturgy distraction
method than in the control method. Various magic tricks were
used in the included studies, but thaumaturgy (magic thumb
sleeve) was more commonly used. The treatments performed
ranged from oral examination, radiographs, scaling, local
anesthesia, and IANB.

Limitations of the Current Study

The current systematic review included studies where the treatments
performed varied, such as oral examination, radiographs, scaling,
local anesthesia, and IANB. There was no availability of studies
with a uniform treatment, and the age range of the children also
varied greatly among the included studies.>™'* The scales used to
measure anxiety also varied across the individual studies (RMS-PS
scale, Chota Bheem and Chutki anxiety scale, modified visual analog
scale, and Venham Picture Test).

DirecTiONS FOR FUTURE RESEARCH

Thereisaneed to carry out more studies on thaumaturgy distraction
for reducing the anxiety of children undergoing extractions, IANB,
and infiltrations.
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CoNCLUSION

Within the limits of the available studies, significantly lower anxiety
was exhibited in the children treated under the thaumaturgical
distraction group as opposed to the control.

AuTHOR CONTRIBUTIONS

The manuscript was prepared with the collaborative effort of all
the authors. SPT planned the design and envisioned the topic. PL
conducted the searches. LA performed the methodological part for
the manuscript. PL and LA wrote the manuscript, and SPT edited it.

REFERENCES

1. Lekhwani PS, Nigam AG, Marwah N, et al. Comparative evaluation
of Tell-Show-Do technique and its modifications in managing
anxious pediatric dental patients among 4-8 years of age. J Indian
Soc Pedod Prev Dent 2023;41(2):141-148. DOI: 10.4103/jisppd.
jisppd_242_23

2. Chhabra N, Chhabra A, Walia G. Prevalence of dental anxiety and
fear among five to ten year old children: a behaviour based cross
sectional study. Minerva Stomatol 2012;61(3):83-89.

3. Kuhn BR, Allen KD. Expanding child behavior management
technology in pediatric dentistry: a behavioral science perspective.
Pediatr Dent 1994;16(1):13-17.

4. Navit S, Johri N, Khan SA, et al. Effectiveness and comparison of
various audio distraction aids in management of anxious dental
paediatric patients. J Clin Diagn Res 2015;9:2C05-2C09. DOI: 10.7860/
JCDR/2015/15564.6910

5. Marwah N, Prabhakar AR, Raju OS. Music distraction—its efficacy in
management of anxious pediatric dental patients. J Indian Soc Pedod
Prev Dent 2005;23(4):168-170. DOI: 10.4103/0970-4388.19003

6. Kaur R, Jindal R, Dua R, et al. Comparative evaluation of the
effectiveness of audio and audiovisual distraction aids in the
management of anxious pediatric dental patients. J Indian Soc Pedod
Prev Dent 2015;33(3):192-203. DOI: 10.4103/0970-4388.160357

7. Sadeghi M, Sarlak H, Nakhostin A, et al. Which audio distraction
technique is more effective for reduction the pain and anxiety of
pediatric dental patients; “music” or “kids-story”? A randomized
split-mouth crossover clinical trial. J Psychosom Res 2023;168:111218.
DOI: 10.1016/j.jpsychores.2023.111218

8. Alsibai E, Bshara N, Alzoubi H, et al. Assessing an active distracting
technique during primary mandibular molar pulpotomy (randomized
controlled trial). Clin Exp Dent Res 2023;9(2):283-289. DOI: 10.1002/
cre2.702

9. Bagher SM, Felemban OM, Alandijani AA, et al. The effect of virtual
reality distraction on anxiety level during dental treatment among
anxious pediatric patients: a randomized clinical trial. J Clin Pediatr
Dent 2023;47:63-71. DOI: 10.22514/jocpd.2023.036

10. Linthoingambi A, Harsimran K, Rishika C, et al. Effectiveness of
intellectual color game, audio-visual and stress ball distraction
methods on gagging and anxiety management in children. J Clin
Pediatr Dent 2022;46(6):6-10. DOI: 10.22514/jocpd.2022.019

11. Garrocho-Rangel A, Rosales-Bérber M, Rios-Méndez D, et al. Dog-
assisted therapy (DAT) for the management of anxiety during
paediatric dental care. A scoping review. Eur J Paediatr Dent
2024;25:120-125. DOI: 10.23804/ejpd.2024.2001

12. TirupathiS, Krishna N, Rajasekhar S, et al. Eye movement distraction: a
new distraction technique for management of dental anxiety during
intraoral local anesthesia administration in children. Int J Clin Pediatr
Dent 2019;12(6):507-509. DOI: 10.5005/jp-journals-10005-1690

13. Aggarwal P, Mathur S, Chopra R. Assessment of medical clowning
in influencing the anxiety and behavior scores of children
undergoing various dental treatments and the stress levels of the
operator. Int J Clin Pediatr Dent 2024;17(1):59-66. DOI: 10.5005/
jp-journals-10005-2758


https://doi.org/10.4103/jisppd.jisppd_242_23
https://doi.org/10.4103/jisppd.jisppd_242_23
https://doi.org/10.7860/JCDR/2015/15564.6910
https://doi.org/10.7860/JCDR/2015/15564.6910
https://doi.org/10.4103/0970-4388.19003
https://doi.org/10.4103/0970-4388.160357
https://doi.org/10.1016/j.jpsychores.2023.111218
https://doi.org/10.1002/cre2.702
https://doi.org/10.1002/cre2.702
https://doi.org/10.22514/jocpd.2023.036
https://doi.org/10.22514/jocpd.2022.019
https://doi.org/10.23804/ejpd.2024.2001
https://doi.org/10.5005/jp-journals-10005-1690
https://doi.org/10.5005/jp-journals-10005-2758
https://doi.org/10.5005/jp-journals-10005-2758

Magic Distraction for Alleviating Dental Anxiety

14.

15.

16.

17.

18.

19.

20.

Bahrololoomi Z, Sadeghiyeh T, Rezaei M, et al. The effect of breathing
exercise using bubble blower on anxiety and pain during inferior
alveolar nerve block in children aged 7 to 10 years: a crossover
randomized clinical trial. Pain Res Manag 2022;2022:7817267.
DOI: 10.1155/2022/7817267

Leyda-Menéndez AM, Vidigal EA, Abanto J, et al. Efficacy of two
behavioural management techniques during inferior alveolar nerve
block administration in pre-school children: a randomised clinical
trial. Eur Arch Paediatr Dent 2023;24(1):85-93. DOI: 10.1007/s40368-
022-00758-y

Asokan S, Geetha Priya PR, Natchiyar SN, et al. Effectiveness of
distraction techniques in the management of anxious children—a
randomized controlled pilot trial. J Indian Soc Pedod Prev Dent
2020;38(4):407-412. DOI: 10.4103/JISPPD.JISPPD_435_20

Lam MT, Lam HR, Chawla L. Application of magic in healthcare:
a scoping review. Complement Ther Clin Pract 2017;26:5-11.
DOI: 10.1016/j.ctcp.2016.11.002

Peretz B, Gluck G. Magic trick: a behavioural strategy for the
management of strong-willed children. Int J Paediatr Dent
2005;15(6):429-436. DOI: 10.1111/j.1365-263X.2005.00668.x

Thosar NR, Bane SP, Deulkar PV, et al. Effectiveness of two different
behavior modification techniques for anxiety reduction in children.
Cureus 2022;14:e28141. DOI: 10.7759/cureus.28141
Nagar P, Mascarenhas AN, Pooja HR, et al. Magic:a modern alleviating
constituent of anxiety levels in children.J South Asian Assoc Pediatric
Dent 2022;5(3):121-126. DOI: 10.5005/jp-journals-10077-3241

International Journal of Clinical Pediatric Dentistry, Volume 17 Issue 11 (November 2024)

21.

22.

23.

24,

25.

26.

27.

28.

29.

Konde S, Sumaiyya S, Agarwal M, et al. “Thaumaturgy”—a
novel behavior-shaping technique. Int J Clin Pediatr Dent
2020;13(4):318-321. DOI: 10.5005/jp-journals-10005-1781

Kothari P, Mathur A, Chauhan RS, et al. Effectiveness of thaumaturgic
distraction in alleviation of anxiety in 4-6-year-old children during
inferior alveolar nerve block administration: arandomized controlled
trial. J Dent Anesth Pain Med 2023;23(3):143-151. DOI: 10.17245/
jdapm.2023.23.3.143

Sharma V, Dutta B, Bagchi A, et al. Pedia tricks—out-of-the-box
thinking in paediatric dentistry. Indian J Dent Res 2023;34(3):317-319.
DOI: 10.4103/ijdr.ijdr_986_22

Villamizar J. Use of magic as an alternative in behavioral management
in pediatric dentistry. Adv Dent Oral Health 2023;16(4):1-4.
DOI: 10.19080/ADOH.2023.16.555942

Fayle S. Just a little magic. Evid Based Dent 2006;7:76. DOI: 10.1038/
sj.ebd.6400431

Asokan S, Ajit P. Mirror magic. Br DentJ 2011;210(12):559. DOI: 10.1038/
5j.bdj.2011.491

Allen KD, Stanley RT, McPherson K. Evaluation of behavior
management technology dissemination in pediatric dentistry.
Pediatr Dent 1990;12(2):79-82.

McCaul KD, Malott JM. Distraction and coping with pain. Psychol Bull
1984;95(3):516-533.

Hart R, Walton M. Magic as a therapeutic intervention to
promote coping in hospitalized pediatric patients. Pediatr Nurs
2010;36(1):11-16.

1301


https://doi.org/10.5005/jp-journals-10005-1781
https://doi.org/10.17245/jdapm.2023.23.3.143
https://doi.org/10.17245/jdapm.2023.23.3.143
https://doi.org/10.4103/ijdr.ijdr_986_22
https://doi.org/10.19080/ADOH.2023.16.555942
https://doi.org/10.1038/sj.ebd.6400431
https://doi.org/10.1038/sj.ebd.6400431
https://doi.org/10.1038/sj.bdj.2011.491
https://doi.org/10.1038/sj.bdj.2011.491
https://doi.org/10.1155/2022/7817267
https://doi.org/10.1007/s40368-022-00758-y
https://doi.org/10.1007/s40368-022-00758-y
https://doi.org/10.4103/JISPPD.JISPPD_435_20
https://doi.org/10.1016/j.ctcp.2016.11.002
https://doi.org/10.1111/j.1365-263X.2005.00668.x
https://doi.org/10.7759/cureus.28141
https://doi.org/10.5005/jp-journals-10077-3241

	Thaumaturgical Distraction as a Modality for Reducing Dental Anxiety in Children: A Systematic Review
	Abstract
	Introduction
	Materials and Methods
	Results
	Characteristic of Included Studies
	Risk of Bias
	Outcomes Evaluated

	Discussion
	Limitations of the Current Study

	Directions for Future Research
	Conclusion
	Author Contributions
	References


