


COMPARISON OF THREE DIFFERENT DISTRACTION TECHNIQUES TO ALLAY DENTAL ANXIETY DURING LA PROCEDURES : A COMPARATIVE STUDY


ABSTRACT 
Background:
Among the numerous approaches employed in the management of anxiety in pediatric dentistry, one of the most well-known and practical behavior control techniques for children is distraction. The current research set out to assess and compare the impact of three distraction devices—Pop-it toy, Kaleidoscope, and Fidget spinner—on the anxiety of children receiving local anesthesia (LA) administration.
Methods:
A comparative investigation was done between 36 children in the age group of 6–10 years who needed LA for various dental procedures and fulfilled the inclusion criteria. Participants were randomly assigned into four groups (n=9 each): Group 1 – Pop-it toy, Group 2 – Kaleidoscope, Group 3 – Fidget spinner, and Group 4 – Control (no distraction). The levels of anxiety were evaluated on a Visual Analogue Scale (VAS) at two points of time—pre- and post-LA administration. Statistical analysis was performed using SPSS version 21, utilizing paired t-tests and one-way ANOVA to evaluate pre- and post-LA anxiety scores between the groups.
Results:
Post-LA mean anxiety levels were lower for Groups 1, 2, and 3 than in the control group, although the difference was only statistically significant for the Pop-it toy group (p = 0.012). There was no significant difference between the groups in pre-LA anxiety levels (p > 0.05).
Interpretation:
Application of fidget spinner, kaleidoscope, and Pop-it toy as a distraction tool may be useful in the reduction of anxiety when using local anesthesia on children. Such straightforward and interactive distraction methods can be advocated as strong adjuncts in pediatric dentistry.
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INTRODUCTION 
In Dental Fear and Anxiety (DFA) terms, dental anxiety is defined as intense negative or bad feeling about a dental office and dental work; while dental phobia is an irrational dental anxiety [1].
During state of anxiety, it is essential to divert the child's attention away from the unpleasant stimuli. Distraction is based on the idea of redirecting the attention and inhibiting the reception of the aversive stimuli inducing the anxiety [2]. Physical restraint and drug therapy could entail a risk of physical danger to the child. Modeling and reinforcement are time-consuming. On the contrary, distraction techniques are safe, effective, and cost-saving for the clinician to implement [3].Distraction is the most common method of use of the numerous methods for controlling anxiety In an effort to control children's behavior during dental procedures. Distraction, or the diversion of children's focus away from painful stimulation during invasive dental treatment, allays the fear and anxiety of the child and is most useful when it is adapted to the level of the child's development. Distraction seems safe and cost-effective, and it has been known to make the procedure time shorter [4, 5, 6]. Local anaesthetic administration is the most common anxiety-evoking and dreaded procedure for children in the dental operatory [7]. Kaleidoscope is multicolored game material consisting of designs employed to divert the child's attention.
The moving designs in a kaleidoscope are produced by light reflections inside the instrument [8]. Two 60-degree-angle-incline mirrors are situated side by side. Coloured glass fragments, feathers, beads, and other objects are inserted between mirrors within a kaleidoscope. Deformed polygons and other figures, which in general are not identical, can be seen when seen from one end of this binocular [9]. Fidget spinners (FS) purportedly lower stress levels and assist children to maintain focus on everyday activities. Although limited evidence exists, numerous parents are convinced of the reported advantages of a classroom use of a Fidget spinner toy [10].Fidget spinners are presently marketed as tools that can potentially aid in increasing attention and focus, as well as overall stress relief.
Although there are people who agree with these propositions, e.g.1, others are convinced that fidget spinners are merely a toy and, therefore, do not have any positive potential, e.g.2. Also, fidget spinners are identified as a source of distraction in schools and are already being prohibited in certain schools across the United States [11]. Pop-it play therapy is a therapy that employs pop-it toys in order to calm children and train motor, sensory, and cognitive abilities of children in the process of development. Pop-it is a silicone toy in the shape of bubbles that can be compressed.
Pop-it comes in different and distinct shapes, colors, and sizes. It is not just fun but also conditions the motor and sensory ability of the children. Pop-it is now the most trending toy among kids after going viral on TikTok. Nearly all the kids in the city and area possess this toy at home, and some have two or more toys and collect it [12].
Dental anxiety is a prevalent behavioral issue found in pediatric dentistry and can have a detrimental impact on a child’s cooperation, quality of treatment, and dental visit experience. One of the most anxiety-provoking components of dental treatment is fear of LA injection. Although different methods of behavior management and distraction have been tested, there is not much evidence evaluating the relative effectiveness of simple, accessible, cost-free visual distraction tools such as pop-it toys, kaleidoscopes, and fidget spinners. Knowing what one of these devices is most successful in alleviating anxiety will allow clinicians to choose the best non-pharmacologic intervention in order to provide a more pleasant and stress-free experience for pediatric patients under dental treatment.
 The aim of the present research was to find out if there is a difference among three different distraction methods—Pop-it toy, Kaleidoscope, and Fidget spinner—in minimizing dental anxiety in children aged 6–10 years old, who are subjected to procedures involving local anesthesia, and to compare their effect on pre- and post-LA administration-induced anxiety levels, using the Visual Analogue Scale (VAS).

MATERIALS AND METHODS 
Study Design
This research was a comparative interventional research to assess and compare the effectiveness of three distraction methods—Pop-it toy, Kaleidoscope, and Fidget spinner—in diminishing dental anxiety among children who received local anesthesia (LA) administration. Four groups consisting of a control group with no distraction were compared to examine pre- and post-anxiety levels via the Visual Analogue Scale (VAS).
Study Setting
The research was carried out in the Department of Pediatric and Preventive Dentistry, Adhiparasakthi Dental College and Hospital, Melmaruvathur, Tamil Nadu, India. The dental outpatient department (OPD) was selected as the field for the study because it takes children for different routine dental procedures involving behavior management and local anesthesia.
Study Population
Children 6–10 years of age who presented to the pediatric dentistry OPD and needed LA for the first time were considered eligible for inclusion. Of the 122 children initially screened, 36 fulfilled the inclusion criteria and were recruited into the study. All children were healthy as per the American Society of Anesthesiologists (ASA) Physical Status status[13],  meaning no systemic disease. Both the parents or guardians and the children were explained the purpose of the study and procedures prior to their participation.
Sampling Method
A convenience sampling method was applied because eligible participants were available for the study period. Participants were non-randomly divided into four groups of nine. The grouping was established for easier comparison among three experimental groups that received different distraction methods and one group with no distraction.
The four groups were:
Group I: Pop-it toy distraction (n = 9)
Group II: Kaleidoscope distraction (n = 9)
Group III: Fidget spinner distraction (n = 9)
Group IV: Control (no distraction) (n = 9)
Gender distribution was not taken into account in the analysis, since differences between genders in anxiety response were not in the ambit of this study.
Inclusion Criteria
1. Children aged 6–10 years requiring LA for dental treatment.
2. Children with no previous dental experience of local anesthesia.
3. Children of good physical and mental health (ASA I).
4. Children with a parent or guardian who gave informed consent.
Exclusion Criteria
1. Children with prior dental experience or exposure to LA.
2. Children with physical or mental disabilities.
3. Children with allergies to anesthetic drugs.
4. Children with systemic illnesses, craniofacial abnormalities, or syndromes.
5. Uncooperative children or parents who denied consent.
Ethical Considerations
The research proposal was given and certified by the Institutional Ethical Committee of Adhiparasakthi Dental College and Hospital, Melmaruvathur(ECR/1742/APDCH/PEDO/UG 08/TN OCT 2025). The research conformed to the ethical standards of the Declaration of Helsinki (2013) for studies with human subjects. Informed consent was achieved from parents or guardians, and verbal assent was obtained from every child prior to recruitment. Confidentiality of the participants was ensured throughout the study, and they were made aware of their right to withdraw at any point without affecting their treatment.
Methodology
Preparation
The child was made at ease in the dental chair, and a rapport was formed to reduce the first instance of fear. The operatory atmosphere was kept relaxed and welcoming. The distraction device chosen was presented to the child prior to the procedure to facilitate familiarity.
Distraction Techniques
Both distraction techniques were employed during local anesthetic administration:
Group I – Pop-it Toy:
  The patient was asked to repeatedly press the bubbles of the silicone Pop-it toy, creating tactile and auditory stimulation to distract from the injection.
Group II – Kaleidoscope:
All children were given a kaleidoscope and were asked to look through and turn it to see colorful changing patterns while administering LA.
Group III – Fidget Spinner:
  The child was asked to spin the fidget spinner all the time and observe its movement, involving visual and kinesthetic senses.
Group IV – Control:
Standard LA technique was delivered without distraction device, with the sole use of verbal calm and communication.
Administration of Local Anesthesia
All injections were carried out by one experienced child dentist to remove operator bias. The administration used was a 2% lidocaine with 1:80,000 adrenaline. The injection was administered using a 2 ml disposable Luer Lock syringe  with a 26-gauge × 1½-inch needle (Unolok, Hindustan Syringes and Medical Devices Ltd., India). The Luer Lock syringe was used due to its safety feature of locking against accidental needle dislodgment. The anesthetic injection was delivered slowly at a pace of about 1 ml per minute, causing minimal pain to the child[14].
Assessment of Anxiety
The Visual Analogue Scale (VAS) was used to measure the self-reported anxiety of the children[15]. The VAS was a 10 cm horizontal line with "No anxiety" (score 0) and "Extreme anxiety" (score 10) marked at both ends. Each child was required to indicate the point on the line that best reflected the degree of their anxiety.
Anxiety was measured at two time points:
1. Pre-LA Anxiety: Prior to the administration of local anesthesia.
2. Post-LA Anxiety: At the end of the LA procedure.
The length in centimeters between the "No anxiety" end and the marked point equated to the child's anxiety score. VAS is a validated, quick, and child-appropriate technique for the measurement of subjective anxiety levels in pediatric dentistry.
Data Collection
All information were documented systematically on pre-formatted data collection sheets. Every record was accompanied by the participant's age, group, and VAS scores (pre- and post-LA). The information was cross-checked independently by two researchers to rule out entry mistakes. Participant anonymity was maintained using unique identification codes.
Statistical Analysis
All data collected were analyzed with Statistical Package for the Social Sciences (SPSS) version 17.0 (IBM Corp., USA). Descriptive statistics of mean and standard deviation were calculated for all the groups.
Inferential statistical tests used were:
· Paired t-test: To compare pre- and post-local anesthesia (LA) anxiety scores within each group.
· One-way Analysis of Variance (ANOVA): To compare mean anxiety score differences between the four groups.
A p-value < 0.05 was considered statistically significant. The results were tabulated and interpreted to assess the efficacy of each distraction technique in reducing dental anxiety
Outcome Measures
The primary outcome of the study was the pre- and post-LA anxiety difference scores using VAS. A decrease in the post-LA levels of anxiety signified the success of the respective distraction technique. Secondary measures comprised the child's visible behavior, ease of LA administration, and cooperation throughout the procedure. These qualitative data were employed to corroborate the quantitative results.
Reliability and Bias Control
To control for methodological reliability:
All LA injections were performed by a single operator to ensure consistency. The assistant documenting anxiety scores was blinded to the participant's group to avoid observer bias. The operatory setup—lighting, sound, and chair position—was standardized across all participants. Each child was provided with the same amount of rapport-building time prior to beginning the procedure.
Rationale for Distraction Methods
The three distraction methods—Pop-it toy, Kaleidoscope, and Fidget spinner—were selected due to their availability, minimal cost, and multisensory stimulation. These devices involve the tactile and visual senses, which serve to divert the child's attention away from the anxiety-provoking oral setting. Pop-it playthings offer repetitive touch activity, kaleidoscopes challenge visual perception with color and pattern variation, and fidget spinners offer visual movement coupled with tactile interaction. These uncomplicated devices are effortlessly integrated into dental practices without extra equipment or training.
RESULTS AND DISCUSSION 
The research compared the efficacy of various visual distraction techniques—Pop It Toy, Kaleidoscope, and Fidget Spinner—to decrease anxiety levels in pediatric patients receiving local anesthesia with a Control group.
Prior to local anesthesia administration, the mean scores of anxiety were the same among groups: Pop It Toy (7.89 ± 1.27), Kaleidoscope (8.11 ± 1.54), Fidget Spinner (8.11 ± 1.27), and Control (8.33 ± 1.32). It was not statistically different (p = 0.921).
Following the procedure, the mean anxiety levels reduced for all distraction types: Pop It Toy (6.11 ± 1.76), Kaleidoscope (6.33 ± 2.29), and Fidget Spinner (7.33 ± 1.87). The Control group, on the other hand, retained a greater anxiety level (8.22 ± 1.39). The group difference was close to significance (p = 0.080).
Pairwise comparisons identified a significant decrease between the Pop It Toy and Control groups (p = 0.012), suggesting that the Pop It Toy was especially effective in reducing levels of anxiety.
In general, visual distraction techniques had a significant decrease in post-procedure anxiety levels when compared to no distraction at all. Among these, the Pop It Toy had the greatest benefit and could imply that engaging, tactile-based distractions have the strongest influence in alleviating pediatric dental anxiety when receiving local anesthesia.
Fears and anxieties should be addressed or it can affect patients’ oral health, and may result in costly dental treatments that could have been avoided through preventive care. So, there is a need for proper assessment of dental anxiety followed by a treatment session in a pleasant or less stressful dental setting to relieve fear and anxiety[16].
Dental anxiety is a common issue faced by the people of all ages, though it seems to be more common in children and adolescents (Mendoza-Mendoza et al. 2015)[17]. This can cause behaviour management problems for the dentist, leading to unpleasant experiences for both the dentist and the child (Armfield and Heaton 2013)[18].
Distraction is a commonly used non-pharmacologic behaviour guidance technique to decrease procedural pain. The technique shifts the child’s focus to something engaging and attractive; his or her capacity to attend to painful stimuli is hindered, thereby reducing pain and anxiety (Koller and Goldman 2012; Barreiros et al. 2018)[19,20].
The current study found that all three distraction approaches had a non significant positive effect on reducing dental anxiety in children when compared to no distraction. Overall pop-it toy proved to be marginally better distraction aids as compared to kaleidoscope and fidget spinner. The limitations of the present study include smaller sample size and physiological anxiety levels were not taken into consideration which might have added additional parameters to assess the anxiety level scores. 
Even though, VAS was simple to use and largely acceptable. VAS anxiety scoring has some draw-backs, reproducibility over time might not be very reliable using the VAS[21]. One drawback encountered with VAS is that patients have difficulty finding the point on the line that best applies to them, i.e., weighing up the significance a distance from the verbal anchor has [22, 23, 24]. The small sample size in each group limits the statistical power and generalizability of the findings Hence, further research with a larger sample size including various other anxiety levels assessing parameters such as Wong-Baker Pain Rating Scale and Animated visual faces pain/anxiety rating scale are recommended.
CONCLUSION 
Fidget spinners, kaleidoscopes, and pop-it toys all effectively reduced dental anxiety in children during local anesthesia administration. Notably, pop-it toys demonstrated superior anxiety reduction compared to the other distraction tools. These devices successfully diverted children's attention from the procedure, creating a more comfortable treatment environment. Clinically, pop-it toys should be considered as a first-line distraction tool for managing pediatric dental anxiety during invasive procedures. These aids are cost-effective, easy to implement, and readily accessible to dental professionals. Their use enables pediatric dentists to create child-friendly environments that reduce procedure-related anxiety and stress.
Based on these findings, particularly the superior performance of pop-it toys, these distraction techniques are recommended as valuable adjuncts in Pediatric Dentistry. Further investigation and routine implementation in pediatric dental clinics is warranted.
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TABLE 1 : Groupwise comparison of mean values of pre and post LA anxiety levels 
	
	Mean
	Std. Deviation
	p-value

	PRE LA ANXIETY
	Pop It Toy
	7.89
	1.27
	0.921 (NS)

	
	Kaleidoscope
	8.11
	1.54
	

	
	Fidget Spinner
	8.11
	1.27
	

	
	Control
	8.33
	1.32
	

	
	Total
	8.11
	1.30
	

	POST LA ANXIETY
	Pop It Toy
	6.11
	1.76
	0.080 (NS)

	
	Kaleidoscope
	6.33
	2.29
	

	
	Fidget Spinner
	7.33
	1.87
	

	
	Control
	8.22
	1.39
	

	
	Total
	7.00
	1.97
	


NS – Not Statistically Significant at p < 0.05, One-way ANOVA


TABLE 2 : Intergroup  comparison of mean pre and post LA anxiety levels 
	OUTCOME
	GROUPS COMPARISON
	Mean Difference
	p-value

	PRE LA ANXIETY
	POP IT TOY
	KALEIDOSCOPE
	-0.22222
	0.738

	
	
	FIDGET SPINNER
	-0.22222
	0.681

	
	
	CONTROL
	-0.44444
	0.426

	
	KALEIDOSCOPE
	POP IT TOY
	0.22222
	0.738

	
	
	FIDGET SPINNER
	0.00000
	1.000

	
	
	CONTROL
	-0.22222
	0.665

	
	FIDGET SPINNER
	POP IT TOY
	0.22222
	0.681

	
	
	KALEIDOSCOPE
	0.00000
	1.000

	
	
	CONTROL
	-0.22222
	0.681

	
	CONTROL
	POP IT TOY
	0.44444
	0.426

	
	
	KALEIDOSCOPE
	0.22222
	0.665

	
	
	FIDGET SPINNER
	0.22222
	0.681

	POST LA ANXIETY
	POP IT TOY
	KALEIDOSCOPE
	-0.22222
	0.867

	
	
	FIDGET SPINNER
	-1.22222
	0.138

	
	
	CONTROL
	-2.11111
	0.012*

	
	KALEIDOSCOPE
	POP IT TOY
	0.22222
	0.867

	
	
	FIDGET SPINNER
	-1.00000
	0.371

	
	
	CONTROL
	-1.88889
	0.062

	
	FIDGET SPINNER
	POP IT TOY
	1.22222
	0.138

	
	
	KALEIDOSCOPE
	1.00000
	0.371

	
	
	CONTROL
	-0.88889
	0.237

	
	CONTROL
	POP IT TOY
	2.11111
	0.012*

	
	
	KALEIDOSCOPE
	1.88889
	0.062

	
	
	FIDGET SPINNER
	0.88889
	0.237


[image: ]*Statistically Significant at p < 0.05, Paired t-test
Fig 1: Bar Chart showing the Mean scores of Pre-LA anxiety and Post-LA anxiety of four groups  
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