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ABSTRACT 

Background: Pedodontists approach a child in a dental chair via multiple strategies, and they often use a combination of 

strategies to address the child’s age, personality and level of dental anxiety. Creating a welcoming and calming musical 

environment can significantly ease anxiety and improve the overall experience for children during dental treatment. The aim 

of the study is to measure and compare the influence of white noise, binaural beats and instrumental music on anxiety levels 

in children undergoing dental treatments.  

Materials & Methods: The children aged between 6-12 years were chosen and were divided evenly into four groups, each 

consisting of 20 samples, using a basic random sampling procedure. These are the groupings: Group 1: White noise Group 

2: Binaural beats, Group 3: Instrumental music, Group 4: No Audio (control group). Patient anxiety level was evaluated by 

measuring Wong Baker’s pain scale and pulse rate at intervals before, during & after 10 minutes of dental treatment.  

Results: White noise exposure to children during dental treatment exhibited better results compared to other groups. The 

Wong baker scale was restricted to <6 whereas in binaural beats with <8 and instrumental music & control group with a 

maximum score of 10. There was a significant reduction in the average pulse rate before and after 10 minutes of treatment 

who were exposed to white noise which was 85.85 ± 2.498 and 82.05 ± 3.220. There were no other groups which exhibited 

promising results as much as white noise.  

Conclusion: We found that the effect of white noise was effective in reducing the anxiety of a child in a dental chair during 

treatment when compared to binaural beats and instrumental music. This proves that the effect of white noise is better and 

hence can be utilized as one reliable non-pharmacological method to calm a child during dental treatment. 
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1. INTRODUCTION 

It is always a challenge for dental professionals to manage a child’s behavior during a dental treatment. It is believed that the 

most difficult aspects of working in pediatric dentistry are dealing with anxieties and fear, this causes induviduals to postpone 

receiving dentalcare, ultimately leading to poor oral health(1). Evidence suggests that children with a history of dental trauma 

exhibit heightened anxiety levels, as indicated by a study where only 12.2% of trauma-free children reported no fear of dental 

injections, contrasted with 51.7% of those with repeated trauma (2). Depending on the level of cooperation and fear in the 

child, pharmacological techniques like medications, sedation, or general anesthesia whereas the non-pharmacological 

method deals with different behavioral management strategies (3). Numerous non-pharmacological techniques such as voice 

control, modeling, positive reinforcement, Tell-Show-Do, parental involvement, desensitization and distraction techniques 

were employed in conjunction with dental treatment to foster a strong patient-dentist bond and enhance the patient's long-

term oral health (4). The non-pharmacological techniques are preferred much to avoid the adverse reactions in children. In 

addition to the methods indicated above, pedodontists nowadays approach children in a variety of other ways. Giving the 

child access to the digital world is a common method of distraction. Gadget addiction has been relatively increased in children 

after the covid pandemic era (5). There is a lot to be concerned about the quick rise of children accessing digital media, 

especially addiction to digital noises. Children tend to respond well to digital noises rather than human noises. Hence this 

can be utilized positively as one non-pharmacological technique to reduce the fear and anxiety in children during the dental 

treatment.(6).Previous literature confirmed that audio distraction techniques effectively decreased anxiety in pediatric 

patients, highlighting  a substantial reduction in anxiety (7,8) 

2. MATERIALS & METHODS 

This double blinded randomized clinical study was conducted in the Department of Pediatrics and Preventive Dentistry at 

Karpaga Vinayaga Institute of Dental Sciences. Informed consent was taken before enrolling any subject in the study. Only 

a single operator handled all of the children. Another observer who was blinded to the kind of noise being employed assessed 

the subjective parameters. 

The child was included in the study if - 

1.) Aged between 6 and 12 years  

2.) No prior dental experience  

3.) Children requiring any treatment under Local Anesthesia  

The child was excluded if - 

1.) Treatment can be done without local anesthesia  

2.) Medically and developmentally compromising conditions  

Groups: Using simple random sampling technique, the selected children were equally distributed into four groups with 20 

samples in each group. The groupings are as follows:  

Group 1: White noise  

Group 2: Binaural beats,  

Group 3: Instrumental music,  

Group 4: No Audio (control group). 

Parameters: Child’s overall experience of the dental visit was recorded using Wong baker’s faces pain rating scale (Figure 

1) along with it the pulse rate was evaluated 10 mins before treatment, during treatment & 10 mins after treatment. 

 

 

Figure 1: Wong Baker’s Faces pain rating scale 

https://paperpile.com/c/dSoJzC/KsUX
https://paperpile.com/c/dSoJzC/4cTZ
https://paperpile.com/c/dSoJzC/dEK5
https://paperpile.com/c/dSoJzC/aqSe
https://paperpile.com/c/dSoJzC/zBSv
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Statistical analysis: All the data collected and entered in MS excel and analyzed using SPSS 

16.0 for windows (SPSS Inc, Chicago, IL, USA, 2001). Descriptive statistics, frequency distribution, including the mean, 

median and standard deviation were calculated for all measurements. The significance of difference of means between two 

groups, i.e. inter group comparison for normal data was tested by ANOVA one way test, and intra group comparison was 

tested by paired student t test (parametric test). The level of significance and confidence interval were 5% and 95 % 

respectively. The p value <0.05 was considered significant. 

3. RESULTS 

According to the assessment to measure and compare the influence of white noise, binaural beats and instrumental music on 

anxiety levels in children aged between 6-12 years via Wong Baker scale, we found that white noise showed much better 

results than binaural beats and instrumental music (Figure 2). 

Upon utilization of white noise during dental treatment, Wong baker’s pain scale restricted to score < 6, indicating a 

significant reduction in anxiety. Of the study population, only 3.75% were identified to have a score of 6, 12.5% had a score 

of 4, and 8.75% had a score of 2 for those who were exposed to white noise. On comparing between the groups, 10 mins 

before & after treatment, Student paired T-test showed a p value of 0.00 (p value <0.05 statistically significant). Binaural 

beats were identified to have comparable results to that of white noise. A small study population of 2.5% exclaimed to have 

score 8, 8.75% of the study population had a score of 6 & 4 each followed by which 5% had a score of 2. Student paired T-

test showed a p value of 0.01 (p value <0.05 statistically significant). 

Instrumental music was found to have better results only for a few children because 2.5% of children had a score of 10 which 

is the highest score of Wong baker’s pain scale. 8.75% of the study population had a score of 8 followed by 6.25% with a 

score of 6; 2.5% with a score of 4 & 5% with a score of 2. Student paired T-test showed a p value of 0.01 (p value <0.05 

statistically significant). 

In comparison with the control group with no music exposure, others who received music during treatment showed better 

Wong baker pain scoring. 3.75% of children scored 10. 12.5% of the study population had a score of 8 followed by 6.25% 

with a score of 6 & 2.5% with a score of 4. 

None of the children experienced less pain during the treatment. Student paired T-test showed a p value of 0.954 (p value 

<0.05 statistically not significant). 

On statistically comparing between the groups, white noise, binaural beats, instrumental music and no music groups via One-

way anova, we found a statistical significance with a p value 0.00 (p value <0.05 statistically significant). All the P values 

of the statistical analysis performed according to the study groups are listed below in table 1. 

 

Figure 2: The percentage distribution of the study population according to study groups based on the Wong 

Baker’s pain scale is depicted in this clustered graph. Blue denotes score 2 (Hurts Little bit); Green depicts score 4 

(Hurts little more); Beige displays score 6 (Hurts even more); Purple depicts score 8 (Hurts whole lot) and Yellow 

exhibits score 10 (Hurts worst). 
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Table 1: The P values of the statistical analysis according to the study groups & study parameters are listed. 

STATISTICAL ANALYSIS – P VALUE 

ONE WAY ANOVA 

WONG BAKER SCALE .000* 

PAIRED T-TEST 

WHITE NOISE .000* 

BINAURAL BEATS .001* 

INSTRUMENTAL MUSIC .001* 

CONTROL (NO NOISE) .954 

 

According to the pulse rate evaluated before, during and after 10 minutes of the treatment, we found that white noise was far 

superior than the other 3 groups evaluated in this study. The average pulse rate for all 4 groups before treatment was between 

88.05 ± 1.000 - 89.00 ± 2.000. But the pulse rate greatly declined in children who were exposed to white noise during 

treatment with an average of 85.85 ± 2.498 and furthermore reduced after treatment with an average of 

82.05 ± 3.220. Similarly, binaural beats exhibited a comparable decline in the pulse rate during and after treatment with 

86.85 ± 3.297 and 84.55 ± 3.187 respectively. Instrumental music was found to be beneficial for few children to reduce 

anxiety. The average pulse rate was not much reduced when compared to white noise & binaural beats. The average pulse 

rate during & after treatment was 87.55 ± 2.064 & 86.10 ± 1.917 respectively. There was no decline or procline in the pulse 

rate for the control group population. 

Table 2: The mean & standard deviation of the pulse rate evaluated before; during & after treatment according to 

the study groups are listed. 

STATISTICAL ANALYSIS – DESCRIPTIVE STATISTICS 

PULSE RATE - MEAN ± STANDARD DEVIATION 

GROUPS BEFORE TREATMENT DURING TREATMENT AFTER 10 MINUTES 

WHITE NOISE 89.00 ± 2.938 85.85 ± 2.498 82.05 ± 3.220 

BINAURAL BEATS 88.05 ± 3.220 86.85 ± 3.297 84.55 ± 3.187 

INSTRUMENTAL 

MUSIC 

 

88.25 ± 1.997 

87.55 ± 2.064 86.10 ± 1.917 

CONTROL (NO 

NOISE) 

89.05 ± 2.685 89.90 ± 2.989 89.00 ± 2.534 

 

4. DISCUSSION 

In our study, we utilized white noise, binaural beats and instrumental music in our study to calm the child during the dental 

treatment. On comparing the different types of noises/music experimented in children aged between 6-12 years with the 

Wong baker scale, we found that white noise was more effective in distracting & reducing the anxiousness of a child in the 

dental chair with Wong baker’s pain scale restricted to score < 6 than in binaural beats with <8 and instrumental music with 

a maximum score of 10. The mean pulse rate was also comparatively lower in children exposed to white noise. Our study 

results were concordant with the previous research, Janvi G et al. discovered that using white noise as an auditory diversion 

during the nitrous oxide sedation induction process is a viable alternative because of its soothing capacity (14). Singh D et 

al. found that when the pulse rate was recorded in white noise at various points throughout the process, statistically significant 

results were seen (11). This could be because a sound with equal proportions of each frequency creates white noise. It is 

produced by merging all audible frequencies at once to produce a uniform noise (9). White noise can be used as a form of 

audio camouflage to effectively cover other more distracting sounds in our immediate environment because of its delicate 

https://paperpile.com/c/dSoJzC/0YUm
https://paperpile.com/c/dSoJzC/EVoG
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and steady nature. This organic "sound barrier" lessens abrupt or startling noises that could otherwise be unpleasant to our 

tranquility. (10) 

Binaural beats exhibited comparable results followed by white noise in our study. Isik BK. et al. found that binaural beats 

significantly decreased the level of anxiety whereas it remained unchanged in the control group and concluded that binaural 

beats may be useful in reducing preoperative anxiety in dentistry (12). Padmanabhan R. et al. identified that the binaural beat 

audio has the potential to decrease acute pre-operative anxiety significantly (15). The binaural beats are when two sounds 

are transmitted independently, one to each ear, at distinct frequencies but with constant intensities (13). The idea behind 

binaural beats is to play a sound at one ear at a consistent frequency and strength, and another sound at the same intensity, 

albeit at a marginally distinct frequency from the opposite ear. It has been proposed that tones between 200 and are more 

successful in evoking binaural beats up to 900 Hz than ones that go above 1000 Hz. The variation in frequency for the beats, 

there must be fewer than 30 Hz between the two sounds to happen; if not, the two tones are recorded separately, and no 

discernible beats (8,16). 

Our study results showed that instrumental music did not meet up to our expectations. There were patients who experienced 

extreme pain during dental treatments which was not noticed in patients exposed to white noise and binaural beats. The main 

drawback of instrumental music is that it blends sounds from several musical instruments that have varying intensities and 

frequencies. The recommended intensity for children is between 50-60 dB; focus on low to mid-frequency sounds (60-4000 

Hz); with slow & consistent tempo (60-80 BPM) and the most favorable instruments are soft piano, acoustic guitar, harp, 

and lower-register strings and woodwinds (17,18). 

5. CONCLUSION 

We found that the effect of white noise was effective in reducing the anxiety of a child in a dental chair during treatment 

when compared to binaural beats and instrumental music. We assessed the 

effectiveness of the experimental groups of noise /music via Wong baker scale and pulse rate before, during & after the 

dental treatment. Of which the rating scale was restricted to <6 for white noise, <8 for binaural beats and < or equal to 10 

which proves that the effect of white noise is better and hence can be utilized as one reliable non-pharmacological method 

to calm a child during dental treatment. 
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