


Effectiveness of Magic Trick Distraction, Play Therapy, Virtual Reality, and Tell-Show-Do on Dental Anxiety and Behaviour in Paediatric Patients: A Cross-Sectional Comparative Study

Abstract
Background 
Dental anxiety and uncooperative behaviour in children aged 4–9 years remain significant challenges in paediatric dental practice. Non-pharmacological distraction techniques have gained increasing recognition as safe and effective behaviour management strategies. The present study aimed to compare the effectiveness of four distraction techniques — Tell-Show-Do (TSD), Virtual Reality (VR) immersion, Crocodile Teeth play therapy, and Magic Trick distraction in managing anxiety and behaviour during dental restorative procedures in children aged 4–9 years.
Materials and Methods
A cross-sectional comparative study was conducted at the Department of Paediatric Dentistry, Adhiparasakthi Dental College and Hospital, Chengalpattu, Tamil Nadu, India. A total of 40 children aged 4–9 years requiring dental restorative treatment were enrolled and allocated into four equal groups of 10 each. Behavioural and anxiety responses were assessed at three stages — pre-assessment, during procedure, and post-assessment using the Facial Image Scale (FIS), Root Mean Square (RMS) Scale, Chhota Bheem and Chutki Scale (CCS), and Dental Anxiety Scale (DAS). Inter-group comparisons were performed using the Kruskal-Wallis test, with statistical significance set at p ≤ 0.05.
Results
Statistically significant inter-group differences were observed at the pre-assessment and post-assessment stages across all four outcome scales, while intra-procedural comparisons were non-significant. On the FIS, significant differences were observed at pre-assessment (p = 0.034) and post-assessment (p = 0.000). The Control (TSD) group consistently recorded the lowest post-assessment scores across all scales (FIS: 1.00 ± 0.000; RMS: 1.00 ± 0.000; CCS: 1.00 ± 0.000; DAS: 0.00 ± 0.000). Among distraction groups, Crocodile Teeth recorded the highest post-assessment scores on FIS (2.60 ± 0.516), RMS (2.40 ± 0.699), and CCS (2.00 ± 0.471), while Magic Trick and Crocodile Teeth groups recorded equal DAS post-assessment scores (1.50 ± 0.527 each). On the RMS scale, significant differences were noted at pre-assessment (p = 0.001) and post-assessment (p = 0.000). The CCS demonstrated significant inter-group differences at pre-assessment (p = 0.009) and post-assessment (p = 0.001). The DAS showed significant differences at all three stages including during the procedure (pre-assessment p = 0.003; during procedure p = 0.017; post-assessment p = 0.000). The VR group recorded the highest DAS score during the procedure (2.60 ± 1.074), while the Control group recorded the lowest (1.40 ± 0.516).
Conclusion
All four non-pharmacological behaviour management techniques demonstrated varying degrees of effectiveness in reducing dental anxiety in children aged 4–9 years. The Tell-Show-Do technique achieved the most consistent post-procedural anxiety reduction across all outcome measures, affirming its role as the cornerstone of paediatric behaviour management. Among the distraction techniques, Virtual Reality and Magic Trick distraction demonstrated comparable and clinically meaningful anxiety attenuation at post-assessment, while Crocodile Teeth play therapy showed greater utility in reducing anticipatory anxiety. The choice of distraction technique should be individualised based on the child's age, temperament, and baseline anxiety level.
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Introduction
Behaviour management constitutes a fundamental component of paediatric dental practice, particularly in children aged 4–9 years, who frequently exhibit heightened anxiety and limited coping mechanisms in clinical settings.[1] Dental procedures, especially restorative interventions, are commonly perceived as threatening stimuli by young children, often resulting in uncooperative behaviour that compromises both the quality of care delivered and the child's long-term attitude towards oral health.[1,2] The prevalence of dental anxiety in preschool and early school-aged children has been widely documented in the literature, with estimates ranging from 6% to 20% across diverse populations, underscoring the clinical significance of effective behaviour management strategies.[3]
Non-pharmacological behaviour management techniques have gained considerable recognition in contemporary paediatric dentistry owing to their favourable safety profiles, ease of clinical application, and demonstrated positive influence on patient cooperation.[2,4] Among these, distraction-based interventions have emerged as particularly efficacious in modifying children's perception of the dental environment by redirecting cognitive and emotional attention away from the procedural stimuli.[4,5] The theoretical basis for distraction as a pain and anxiety modulation strategy is well-established, grounded in the gate control theory of pain and the principles of attentional resource allocation, which posit that finite cognitive capacity limits simultaneous processing of competing stimuli.[5]
Four distraction modalities are of particular clinical relevance to the paediatric dental setting. Magic trick distraction engages the child through elements of surprise, curiosity, and wonder, thereby fostering rapport between the clinician and patient.[6] Play therapy, a well-validated psychological intervention, enables children to express emotions, develop a sense of familiarity with the clinical environment, and attain a measure of perceived control through structured play-based activities.[3,7] Virtual reality (VR) immersion provides a multi-sensory, fully engaging environment that diverts the child's attentional resources into an interactive virtual world, thereby substantially reducing situational anxiety during dental procedures.[4,8] Additionally, the Tell-Show-Do (TSD) technique, one of the most widely employed conventional distraction strategies in paediatric dentistry, serves as a standardised non-pharmacological comparator in behaviour management research.[9]
Although individual studies have evaluated specific distraction techniques in isolation, comparative data across multiple modalities within a single homogeneous paediatric cohort remain limited.[2,6,8] The absence of such head-to-head evidence creates a gap in clinical decision-making guidance for dental practitioners working with young children. The present cross-sectional comparative study was therefore designed to evaluate and compare the effectiveness of four distraction techniques — magic trick distraction, play therapy, virtual reality sessions, and Tell-Show-Do — as non-pharmacological behaviour management strategies during restorative dental procedures in children aged 4–9 years. The primary objective was to assess behavioural responses, dental anxiety levels, and overall cooperation across the four intervention groups, with the aim of identifying the most effective technique for optimising paediatric dental experiences and informing evidence-based clinical practice.
Methods
Study Design and Setting
A cross-sectional comparative study was conducted in the Department of Paediatric Dentistry, Adhiparasakthi Dental College and Hospital, Chengalpattu, Tamil Nadu, India, over a period of six months. The study aimed to compare the effectiveness of four non-pharmacological behaviour management techniques in children aged 4–9 years undergoing dental restorative procedures.
Study Population and Sampling
Children attending the outpatient department of Paediatric Dentistry who fulfilled the eligibility criteria were enrolled using a convenience sampling technique. A total of 40 children were recruited and allocated into four equal groups of 10 each based on the behaviour management technique administered.
Inclusion Criteria
Children aged 4–9 years requiring at least one dental restorative procedure, presenting with a Frankl Behaviour Rating Scale score of rating 2 (negative) or rating 3 (positive) at the initial visit, and with no prior exposure to any of the four intervention techniques were included in the study.
Exclusion Criteria
Children with systemic diseases or developmental disorders, a history of previous traumatic dental experience, visual or auditory impairments, or those receiving psychotropic medications were excluded from the study.
Ethical Considerations
Ethical approval was obtained from the Institutional Ethics Committee of Adhiparasakthi Dental College and Hospital (IEC Number: ECR/1742/APDCH/TN2025). Written informed consent was obtained from the parent or legal guardian of each child prior to enrolment. Assent was obtained verbally from children who were able to provide it. The study was conducted in accordance with the principles of the Declaration of Helsinki.
Group Allocation and Interventions
Participants were divided into four groups of 10 children each based on the behaviour management technique assigned during the dental visit:
Group A — Magic Trick Distraction: Children in this group were engaged with age-appropriate magic tricks performed by the dentist before and during the restorative procedure. Techniques included paper-show tricks, rubber band magic, and basic hand-based illusions. These served as cognitive distractors by diverting the child's attention away from dental instruments and procedural sounds, fostering curiosity, surprise, and clinician–patient rapport.[10]
Group B — Play Therapy: Children in this group participated in 10–15 minutes of structured therapeutic play using the interactive dental-themed game "Crocodile Teeth" prior to the procedure. This facilitated familiarisation with the concept of dental care in a non-threatening, playful context, thereby reducing anticipatory anxiety and improving pre-procedural cooperation.[11]
Group C — Virtual Reality (VR) Immersion: Children in this group were provided with VR headsets displaying calming, child-friendly audiovisual content throughout the entire dental appointment, including the pre-assessment, treatment, and post-assessment phases. The virtual environments depicted soothing natural settings such as ocean waves, rainforests, and sunrises, creating a perceptual barrier between the child and the clinical stimuli.[12]
Group D — Tell-Show-Do (Control Group): Children in this group received the standard Tell-Show-Do (TSD) technique, the most widely practiced non-pharmacological behaviour management method in paediatric dentistry. Implemented in three sequential phases — Tell (verbal explanation using age-appropriate language), Show (visual or tactile demonstration of instruments), and Do (performance of the procedure as described) — TSD is grounded in Bandura's Social Learning Theory and facilitates gradual desensitisation, predictability, and clinician–patient rapport.[13]
Outcome Measures
A baseline behavioural and anxiety assessment was recorded for each child prior to the intervention. Post-procedural assessments were conducted immediately following completion of the restorative procedure. The following instruments were used for outcome measurement:
The Frankl Behaviour Rating Scale (FBRS) (4-point scale: rating 1 — definitely negative to rating 4 — definitely positive) assessed overall behavioural response during the procedure. The Facial Image Scale (FIS) measured subjective anxiety pre- and post-intervention. The FLACC Scale (Face, Legs, Activity, Cry, Consolability) objectively assessed pain-related behaviour and distress during the procedure. The Wanbaker's Scale was administeredpre- and post-treatment to evaluate pain perception. The Chhota Bheem and Chutki Scale served as a culturally adapted, child-friendly tool for monitoring anxiety levels in this population. Pain levels were additionally monitored using the Root Mean Square (RMS) Scale throughout the procedure.
Statistical Analysis
The data were tabulated and subjected to statistical analysis using IBM SPSS Statistics software. Descriptive and inferential statistical analyses were carried out in the present study. The values were represented as number (%) and mean ± SD. The level of significance was fixed at p = 0.05 and any value ≤ 0.05 was considered to be statistically significant. The Kruskal-Wallis test was used to assess the statistical significance of differences across the four groups.
Results
A total of 40 children aged 4–9 years were enrolled in the study and allocated equally into four groups of 10 each: Control (Tell-Show-Do), Virtual Reality (VR), Crocodile Teeth (Play Therapy), and Magic Trick Distraction. Behavioural and anxiety responses were assessed at three stages — pre-assessment, during procedure, and post-assessment — using the Facial Image Scale (FIS), Root Mean Square (RMS) Scale, Chhota Bheem and Chutki Scale (CCS), and Dental Anxiety Scale (DAS). Inter-group differences were evaluated using the Kruskal-Wallis test, with statistical significance set at p ≤ 0.05.
Facial Image Scale (FIS)
At the pre-assessment stage, statistically significant differences were observed across the four groups (p = 0.034). The VR group recorded the highest mean FIS score (2.30 ± 0.483), followed by Magic Trick (2.10 ± 0.567), Crocodile Teeth (1.90 ± 0.737), and the Control group (1.50 ± 0.527). During the procedure, mean FIS scores increased across all groups, with no statistically significant inter-group difference observed (p = 0.889). Mean scores were 2.60 ± 0.966 for Crocodile Teeth, 2.50 ± 0.527 for Control, 2.40 ± 0.699 for VR, and 2.30 ± 0.948 for Magic Trick. At the post-assessment stage, highly significant differences were identified between groups (p = 0.000). The Crocodile Teeth group recorded the highest mean score (2.60 ± 0.516), followed by Magic Trick (2.10 ± 0.738), VR (2.00 ± 0.471), and the Control group (1.00 ± 0.000), indicating persistent behavioural differences following the procedure.
Root Mean Square (RMS) Scale
Significant inter-group differences were observed at the pre-assessment stage (p = 0.001), with the Crocodile Teeth group recording the highest mean score (2.60 ± 0.516), followed by VR (2.40 ± 0.516), Magic Trick (2.30 ± 0.483), and Control (1.50 ± 0.527). During the procedure, no statistically significant difference was found between groups (p = 0.594), with mean scores ranging from 2.20 ± 0.918 (Magic Trick) to 2.60 ± 0.516 (Crocodile Teeth). At post-assessment, highly significant inter-group differences re-emerged (p = 0.000). The Crocodile Teeth group had the highest mean score (2.40 ± 0.699), while both VR and Magic Trick groups recorded equal means (2.00 ± 0.000 and 2.00 ± 0.666, respectively), and the Control group recorded the lowest (1.00 ± 0.000).
Chhota Bheem and Chutki Scale (CCS)
At the pre-assessment stage, statistically significant differences were observed across groups (p = 0.009). The Crocodile Teeth group had the highest mean anxiety score (2.00 ± 0.816), followed by VR (1.60 ± 0.516), Magic Trick (1.60 ± 0.699), and Control (1.00 ± 0.000). During the procedure, no significant inter-group difference was noted (p = 0.526), with mean scores ranging from 1.80 ± 0.632 (Magic Trick) to 2.20 ± 0.632 (Crocodile Teeth). Post-assessment comparisons revealed significant differences (p = 0.001), with the Crocodile Teeth group recording the highest mean (2.00 ± 0.471), followed by Magic Trick (1.50 ± 0.527), VR (1.30 ± 0.483), and Control (1.00 ± 0.000).
Dental Anxiety Scale (DAS)
The DAS demonstrated statistically significant inter-group differences at all three assessment stages. At pre-assessment, significant differences were observed (p = 0.003), with the VR group recording the highest mean score (2.70 ± 1.159), followed by Crocodile Teeth (2.30 ± 0.483), Magic Trick (2.20 ± 0.421), and Control (1.40 ± 0.516). During the procedure, significant inter-group differences persisted (p = 0.017), with the VR group again recording the highest mean (2.60 ± 1.074), followed by Crocodile Teeth (2.30 ± 0.674), Magic Trick (2.20 ± 0.788), and Control (1.40 ± 0.516). At the post-assessment stage, highly significant differences were observed (p = 0.000). The Crocodile Teeth and Magic Trick groups recorded equal mean scores (1.50 ± 0.527 each), followed by VR (1.20 ± 0.421), while the Control group recorded a mean of 0.00 ± 0.000, indicating complete resolution of measurable anxiety in the TSD group following the procedure.
Across all four outcome scales, statistically significant inter-group differences were consistently observed at the pre-assessment and post-assessment stages, while intra-procedural comparisons generally yielded non-significant results. The Control group (TSD) consistently recorded the lowest anxiety and behavioural distress scores at post-assessment across all scales. Among the distraction techniques, Crocodile Teeth (Play Therapy) demonstrated the highest post-procedural scores across most scales, while the VR and Magic Trick groups showed intermediate responses, suggesting varying degrees of effectiveness in sustaining post-procedural behavioural regulation.
Table.1 Face image scale
	Face image scale
	Group  
	Mean
	Std. deviation
	P-value

	Pre assessment
	control
	  1.50
	  0.527
	

 0.034*

	
	Virtual reality
	   2.30
	     0.483
	

	
	Crocodile teeth
	   1.90
	     0.737
	

	
	Magic trick
	   2.10
	     0.567
	

	During procedure




	control
	  2.50
	   0.527
	


 0.889

	
	Virtual reality
	  2.40
	  0.699
	

	
	Crocodile teeth
	 2.60
	     0.966
	

	
	Magic trick
	       2.30
	     0.948
	

	Post assessment



	control
	  1.00
	      0.000
	



       0.000*

	
	Virtual reality
	  2.00
	    0.471
	

	
	Crocodile teeth
	   2.60
	  0.516
	

	
	Magic trick
	  2.10
	 0.738
	


*statisticallysignificant at p<0.05,independent sample Kruskal–Wallis test 

Figure-1 RMS scale
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Table -2 : RMS scale
	RMS
	Group
	Mean
	Std. deviation
	P-value

	Pre assessment



	control
	    1.50
	       0.527      
	
 0.001*

	
	Virtual reality
	2.40
	       0.516
	

	
	Crocodile teeth
	    2.60
	       0.516
	

	
	Magic trick
	    2.30
	       0.483
	

	During procedure



	control
	     2.50
	       0.527
	
0.594

	
	Virtual reality
	     2.30
	      0.483
	

	
	Crocodile teeth
	     2.60
	      0.516
	

	
	Magic trick
	    2.20
	      0.918
	

	Post assessment



	control
	    1.00
	      0.000
	
 0.000*

	
	Virtual reality
	    2.00
	      0.000
	

	
	Crocodile teeth
	    2.40
	      0.699
	

	
	Magic trick
	    2.00
	      0.666
	


*statisticallysignificant at p<0.05,independent sample Kruskal–Wallis test



Table-3 chotta bheem chutki scale
	CCS  scale
	Group
	Mean
	Std. deviation
	P-value

	Pre assessment



	Control
	   1.00
	 0.000
	
0.009*

	
	Virtual reality
	   1.60
	 0.516
	

	
	Crocodile teeth
	   2.00
	 0.816
	

	
	Magic trick
	   1.60
	 0.699
	

	During procedure
	Control
	   2.00
	 0.000
	
0.526

	
	Virtual reality
	   2.00
	 0.816
	

	
	Crocodile teeth
	   2.20
	 0.632
	

	
	Magic trick
	   1.80
	 0.632
	

	Post assessment


	Control
	   1.00
	 0.000
	
0.001*

	
	Virtual reality
	   1.30
	 0.483
	

	
	Crocodile teeth
	   2.00
	 0.471
	

	
	Magic trick
	   1.50
	0.527
	


             *statisticallysignificant at p<0.05,independent sample Kruskal–Wallis test




Table-4 Davis angestes  scale
	DAS scale
	Group
	Mean
	Std. deviation
	P-value

	Pre assessment

	Control
	1.40
	0.516
	
0.003*

	
	Virtual reality
	2.70
	1.159
	

	
	Crocodile teeth
	2.30
	0.483
	

	
	Magic trick
	2.20
	0.421
	

	During procedure

	Control
	1.40
	0.516
	


  0.017*

	
	Virtual reality
	2.60
	1.074
	

	
	Crocodile teeth
	2.30
	0.674
	

	
	Magic trick
	2.20
	0.788
	

	Post assessment



	Control
	0.00
	 0.000
	
 0.000*



	
	Virtual reality
	1.20
	0.421
	

	
	Crocodile teeth
	1.50
	0.527
	

	
	Magic trick
	1.50
	0.527

	


*statisticallysignificant at p<0.05,independent sample Kruskal–Wallis test






Figure-2 Davis angestes scale
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Table-5 Face, leg, activity, cry, consolability scale
	FLACC scale
	Group
	Mean
	Std. deviation
	P-value

	During procedure


	Control

	0.50
	0.527
	

 0.000*


	
	Virtual reality

	2.00
	0.666
	

	
	Crocodile teeth

	2.20
	0.918
	

	
	Magic trick

	2.20
	1.316
	


   *statisticallysignificant at p<0.05,independent sample Kruskal–Wallis test
Figure-3 FLACC scale
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Discussion
The present cross-sectional comparative study evaluated the effectiveness of four non-pharmacological behaviour management techniques — Tell-Show-Do (control), Virtual Reality immersion, Crocodile Teeth play therapy, and Magic Trick distraction — in 40 children aged 4–9 years undergoing dental restorative procedures. Behavioural and anxiety responses were assessed across three stages using multiple validated scales. The findings demonstrated statistically significant inter-group differences at the pre-assessment and post-assessment stages across all outcome measures, while intra-procedural comparisons were largely non-significant, consistent with the transient attentional engagement typical of distraction-based interventions.
The Tell-Show-Do technique, employed as the control group in the present study, consistently recorded the lowest anxiety and behavioural distress scores at post-assessment across all four scales. This finding is in accordance with the well-established efficacy of TSD as a foundational behaviour management strategy in paediatric dentistry. TSD, grounded in Bandura's Social Learning Theory, facilitates gradual desensitisation through structured verbal explanation, visual demonstration, and procedural enactment, thereby reducing fear of the unknown and enhancing predictability.[14] Several studies have affirmed that TSD significantly reduces anxiety and promotes cooperative behaviour, particularly in children experiencing dental treatment for the first time, owing to its simplicity, non-invasive nature, and cost-effectiveness.[15]
Among the distraction techniques evaluated, the Virtual Reality group recorded the highest pre-assessment anxiety scores on both the FIS and DAS, which may reflect initial apprehension associated with the novelty of the VR headset and the immersive setup. However, VR demonstrated a meaningful reduction in post-assessment scores across all scales, suggesting effective anxiety attenuation once the child became acclimatised to the virtual environment. These findings are consistent with those of Bagher et al., who reported that VR immersion significantly reduced observable anxiety and improved treatment acceptance in anxious paediatric dental patients by diverting attentional resources toward engaging audiovisual content.[16] Similarly, Yan et al., in a systematic review and meta-analysis, confirmed that VR distraction interventions effectively reduced dental anxiety in paediatric patients across multiple clinical settings.[17] The multi-sensory nature of VR, encompassing visual, auditory, and interactive components, is thought to engage a greater proportion of the child's finite attentional capacity, thereby limiting the cognitive processing of anxiety-provoking procedural stimuli.[18]
Magic Trick distraction demonstrated intermediate post-procedural anxiety reduction across the FIS, RMS, and CCS scales, performing comparably to VR on the DAS at post-assessment. The effectiveness of magic-based distraction is attributed to the elements of curiosity, surprise, and wonder that it generates, all of which serve to redirect the child's focus away from the clinical environment and foster positive rapport with the treating clinician.[19] Lee et al., in a systematic review and meta-analysis of randomised controlled trials, reported that magic trick distraction significantly improved behavioural responses and reduced observable anxiety in children younger than 12 years undergoing dental procedures, with results superior to conventional behaviour management in several included studies.20 The interactive and spontaneous nature of magic tricks may facilitate engagement across a broad age range, rendering it a versatile and resource-efficient distraction modality in the paediatric dental operatory.[19],[20]
The Crocodile Teeth play therapy group recorded the highest post-assessment scores across the majority of outcome scales, including FIS, RMS, and CCS, indicating comparatively higher residual behavioural distress following the procedure. While pre-procedural play therapy using the Crocodile Teeth game was intended to reduce anticipatory anxiety through familiarisation and perceived control, the post-procedural persistence of elevated scores may suggest that play-based interventions are more effective in reducing anticipatory rather than reactive anxiety.[21] Kiran et al. reported that therapeutic play significantly reduced anxiety and enhanced cooperation in paediatric dental patients; however, the authors noted that the timing and duration of play-based intervention may influence its overall efficacy.[22] The structured, pre-procedural nature of the play therapy protocol employed in the present study, limited to 10–15 minutes prior to treatment, may not have provided sufficient sustained distraction during and after the restorative procedure, which could account for the comparatively higher residual scores observed.[21],[22]
Across all four scales, no statistically significant inter-group differences were observed during the procedure itself. This finding may be explained by the universal stress response elicited by active dental intervention, which tends to temporarily override the attenuating effects of any distraction technique during the most invasive phases of treatment.[22] This pattern has been reported in prior comparative studies, wherein intra-procedural measurements frequently failed to detect significant between-group differences despite meaningful pre- and post-procedural divergence.[17],[18] The use of multiple outcome scales in the present study, including the culturally adapted Chhota Bheem and Chutki Scale, strengthened the comprehensiveness of anxiety assessment and improved sensitivity to behavioural nuances across age groups within the study population.
The present study carries several limitations that warrant acknowledgement. The relatively small sample size of 10 children per group limits the statistical power and generalisability of the findings. The cross-sectional design precludes assessment of longitudinal changes in behaviour or anxiety across repeated dental visits. The absence of blinding during outcome assessment may have introduced observer bias, and the single-centre nature of the study restricts external validity. Future studies with larger sample sizes, multi-centre designs, and longitudinal follow-up are recommended to substantiate and extend the findings of the present investigation.
Conclusion
 The four non-pharmacological behaviour management techniques demonstrated varying degrees of effectiveness in reducing dental anxiety and improving behavioural responses in children aged 4–9 years. The Tell-Show-Do technique achieved the most consistent post-procedural anxiety reduction, affirming its role as the cornerstone of paediatric behaviour management. Among the distraction techniques, Virtual Reality and Magic Trick distraction demonstrated comparable and clinically meaningful anxiety attenuation at post-assessment, while Crocodile Teeth play therapy showed greater utility in reducing anticipatory anxiety. The selection of an appropriate distraction technique should therefore be guided by the child's age, temperament, baseline anxiety level, and the clinical resources available.
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