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ABSTRACT
Purpose: To evaluate the effectiveness of various relaxation 
noises on anxiety levels of children aged between 4-8 years old 
by analysing through heart rate, FLACC scale and Wong-Baker 
Faces Pain Rating Scale. Material and methodology: Using 
simple random sampling 40 children were equally divided into 
group of four; GROUP 1: Control group ( any cartoon music), 
GROUP 2: White noise, GROUP 3: Brown noise, Group 4: Pink 
noise. Patients in each group were treated in a single appoint-
ment after using the particular sound distraction technique, Pa-
tients who all require extraction under local anaesthesia were 
included in the study. Patient anxiety level was evaluated by 
measuring pulse rate, wong baker’s scale, FLACC scale at differ-
ent time intervals. Results: Among all shades of noises, White 
noise shown significant results. Conclusion: It was concluded 
that audiodistraction is the innovative technique for diverting 
patient’s mind in pediatric dentistry.
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INTRODUCTION:
Pediatric dentistry has made much progress in pro-

viding a patient-friendly environment. The main aim 
of the clinician is to provide joyful surrounding and 
healthy habitat during treatment, but despite revolu-
tionary new dental techniques, anxiety and fear to-

wards dentistry has stayed relatively constant over the 
past many years.

Dentists have a wide variety of behavior modifica-
tion techniques available to them to assist in the man-
agement of the child with anxiety1 such as tell-show-do, 
relaxation, distraction, systematic desensitization, mod-
eling, audio analgesia, hypnosis, and behavior rehearsal. 
Among all these techniques, traditional behavior man-
agement techniques such as papoose board and hand 
over mouth technique can be successful, but the attitude 
of parents and dental professional towards these tech-
niques is changing, and now non aversive techniques like 
distraction and relaxation are becoming more popular.2

Relaxation via audio analgesia as a technique to re-
duce stress is based on the principle of inhibition of 
anxiety: it is impossible to be relaxed and anxious at 
the same time. Most of the research in this field stems 
from Wolpe’s work on the reciprocal inhibition of anx-
iety through desensitization.3

The historical backgrounds of audio analgesia were 
explored by two coworkers, Gardner and Licklider.4 

These authors described the use of sound to “suppress” 
pain produced by the dental operation. In the audio-an-
algesia technique, sound provided to the subject through 
earphones. The subject receives music and masking 
sound, known as white noise, volume that remains con-
stant regardless of frequency, such as high-pitched static.

A study from 1990 found that white noise helped 
neonates fall asleep5 and another from 2004 also dis-
covered that patients exposed to white noise slept bet-
ter because white noise effectively hides “background 
noise” and other “peak noises”.6 

Pink noise classified as noise that’s volume decreas-
es by 3 dB per octave, such as thunder is similar to 
white noise in that it’s random noise. However, with 
pink noise, higher frequencies have less spectral pow-
er than lower frequencies.7

Brown noise lowers the higher frequencies even 
more. It’s a bit “rougher” than pink noise and resembles 
the roar of a river current or strong wind. Common 
benefits associated with brown noise are relaxation, 
improved focus, and of course, sleep improvement.8

Knowledge about different shades of noises to in-
duce distraction in children is still at infancy in pediat-
ric dentists, So keeping this thought in mind the study 
was designed to evaluate the effectiveness of various 
relaxation noises on anxiety levels of children aged be-
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tween 4-8 years old by analyzing through heart rate, 
FLACC scale and Wong-Baker Faces Pain Rating Scale.

MATERIALS AND METHODOLOGY
This double blinded randomised, clinical study 

was conducted in the Department of Pediatrics and 
Preventive Dentistry. Ethical approval of the study was 
obtained from Institutional ethical committee.

Informed consent was obtained from each subject’s 
parents/guardians before enrolling them in the study.

The child was included in the study if 1.) Aged be-
tween 4 and 8 years 2.) Children with Frankl’s behav-
ior rating score of 2 or 3 3.) No prior dental experience 
4.) Children requiring any treatment under Local An-
esthesia 5.) Systemically healthy children (American 
Society of Anesthesiologists Type I)

And the child was excluded if 1.) Frankl’s behavior 
rating score of 1 or 4 2.)Treatment can be done with-
out local anesthesia 3.) Medically and developmental-
ly compromising conditions 4.) Patients with mental / 
cognitive problems

Using simple random sampling technique, selected 
children were equally distributed into four groups of 
10 each, 

Group 1: Audio analgesia (control group)
Group 2: White noise,
Group 3: Brown noise,
Group 4: Pink noise,
Samples in each group were treated during first 

appointment after using any of the above mentioned 
four groups.

All the children were treated by a single operator in 
order to avoid bias.

The evaluation of the subjective parameters was by 
another observer who was blinded against the type of 
noise used. 

The subjective parameters were recorded imme-
diately after LA was given using FLACC scale (Table 
1). Along with this the child’s overall experience of the 
dental visit was recorded by the child using Wong bak-
er’s FACES pain rating Scale (Fig 1) The pulse rate of 
the child was recorded before exposing the child to the 

Table 1

Figure 1
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noise using pulse oximeter in a preformed pro forma 
(Table 2). Pulse rate was then again recorded after 10 
minutes of noise exposure and then after the end of 
the treatment.

STATISTICAL ANALYSIS
All the data collected and entered in MS excel and 

analyzed using SPSS 16.0 for windows (SPSS Inc, Chi-
cago, IL, USA, 2001). The normality of data was tested 
by Shapiro Wilks test. Descriptive statistics, frequen-
cy distribution, including the mean, median and S.d. 
S.E.M. 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 t test(para-
metric test) and The qualitative data association 
tested by Kruskall-Wallis H test. The level of signifi-
cance and confidence interval were 5% and 95 % re-
spectively.

Significant p<0.05,
Highly significant p<0.01
Not significant p>0.05

RESULTS

FLACC SCORE

Table 2

 

Table 3
Flacc scores comparison among different groups.

GROUPS

FLACC
Total Relaxed and com-

fortable Mild discomfort Moderate pain Severe discomfort 
or pain or both 

n (%) n (%) n (%) n (%) n (%)
Control group 0 (0.0) 4 (40.0) 5 (50.0) 1 (10.0) 10 (100.0)
White Noise 0 (0.0) 8 (80.0) 2 (20.0) 0 (0.0) 10 (100.0)
Brown Noise 0 (0.0) 6 (60.0) 3 (30.0) 1 (10.0) 10 (100.0)
Pink Noise 0 (0.0) 6 (60.0) 4 (40.0) 0 (0.0) 10 (100.0)
Hypnosis for anxiety 0 (0.0) 3 (30.0) 5 (50.0) 2 (20.0) 10 (100.0)

P value =0.188; Not Significant
Statistical Analysis: Kruskall-Wallis H test. Statistically significant if P<0.05

Wong – Baker’s FACES pain rating scale
Table 4
Wong – Baker’s FACES pain rating scale scores comparison among different groups.

Wong bakers
Control group White Noise Brown Noise Pink Noise Hypnosis for anx-

iety

n (%) n (%) n (%) n (%) n (%)
No Hurt 2 (20.0) 3 (30.0) 3 (30.0) 1 (10.0) 2 (20.0)
Hurts Little Bit 3 (30.0) 4 (40.0) 4 (40.0) 3 (30.0) 4 (40.0)
Hurts Little More 2 (20.0) 2 (20.0) 2 (20.0) 3 (30.0) 1 (10.0)
Hurts Even More 2 (20.0) 1 (10.0) 1 (10.0) 2 (20.0) 2 (20.0)
Hurts Whole Lot 1 (10.0) 0 (0.0) 0 (0.0) 1 (10.0) 1 (10.0)
Hurts Worst 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Total 10 (100.0) 10 (100.0) 10 (100.0) 10 (100.0) 10 (100.0)

P value =0.524; Not Significant
Statistical Analysis: Kruskall-Wallis H test. Statistically significant if P<0.05
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Figure 2 

Figure 3
 

HEART RATE
Table 5
Mean comparison of Heart Rate in different groups at different time intervals.

Variables Before exposure After 10 min After treatment P value
Control group 91.80±6.23 88.80±7.28 85.90±4.63 0.119
White noise 90.70±5.01 87.30±7.10 84.70±6.11 0.109
Brown noise 91.40±4.95 89.90±7.42 88.10±6.15 0.506
Pink noise 93.80±5.27 91.90±4.63 92.50±5.08 0.689
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Discussion
Fear and anxiety are human reactions to any dan-

ger which in turn produces far-reaching effects, es-
pecially in pediatric dental patients.9 It often leads to 
poor behavior outcomes, increased treatment time, 
risk of tooth injury to the child, and increased post-
operative pain. 

The developing child often lacks the coping skills 
necessary to navigate the dental experience, making 
provision of quality dental care to children a challeng-
ing task. Dental fear usually develops in childhood as 
a result of frightening and painful dental experiences. 
If appropriate precautions are not taken, dental treat-
ment may overwhelm the child, resulting in dental 
fear and avoidance.10

American Academy of Pediatric Dentistry states 
that distraction is the technique of diverting the pa-
tient’s attention from what may be perceived as an un-
pleasant procedure. Giving the patient a short break 
during a stressful procedure can be an effective use of 
distraction prior to considering more advanced be-
havior guidance techniques.11

It was stated that the music has been associated 
with the treatment of disease since ancient times. In 
fact, the oldest known written account of medical 
practices, the Kahum papyrus, refers to the use of in-
cantations for healing the sick. While many cultures 

throughout history have relied on music to cure physi-
ological or psychological ills, it was not until the end of 
the nineteenth century that researchers began to study 
this area systematically.12 The effects of music on spe-
cific physiological processes such as cardiac output, 
respiratory rate, pulse rate, and blood pressure were 
originally reported by in 1880.13

In the Indian population, a lot of studies have been 
undertaken to evaluate the effectiveness of different 
types of audio in children, these studies used instrumen-
tal music or nursery rhymes, either separately or togeth-
er.14 There is a deficit of literature on the use of different 
colors of sound and hypnosis music to which the knowl-
edge of pediatric dentistry is still at immaturity.

White noise is defined as music with unaltered fre-
quency or amplitude, sound parameters, and masks 
the other unwanted noises in the environment. The 
adjective “white” is used to describe this type of noise 
because of the way white light works. White light is 
light that is made up of all of the different colors (fre-
quencies) of light combined together (a prism or a 
rainbow separates white light back into its component 
colors). In the same way, white noise is a combination 
of all of the different frequencies of sound, eg: rainfor-
est or soothing beach sounds.15

Brown noise is also known as Brownian noise be-
cause its change in sound signal from one moment to 

Table 6
Intragroup comparison of heart rate in the different groups

variables T1-T2 T1-T3 T2-T3
Control group MEAN±SD 3.00±1.05 5.90±1.60 2.90±2.65

P value 0.034 0.001 0.05
White noise MEAN±SD 3.40±2.09 6.00±1.10 2.60±0.99

P value 0.020 0.001 0.006
Brown noise MEAN±SD 1.50±2.47 3.30±1.20 1.80±1.27

P value 0.173 0.001 0.085
Pink noise MEAN±SD 1.90±0.64 1.30±0.19 0.60±0.45

P value 0.007 0.083 0.370
 
T1 – Before Exposure
T2 – After 10 mins
T3 – After treatment

Table 7
Intergroup comparison of mean at various time intervals

Variables Control group White noise Brown noise Pink noise P value
Before exposure 91.80 90.70 91.40 93.80 0.753
After 10 mins 88.80 87.30 89.90 91.90 0.651
After treatment 85.90 84.70 88.10 92.50 0.022
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the next is random. To the human ear, brown noise is 
similar to white noise, but is much deeper  –  it has the 
sound of a low roar not unlike that of a strong water-
fall.16

Pink noise consists of all frequencies we can hear, 
but the energy isn’t equally distributed across them. 
It’s more intense at lower frequencies, which creates 
a deep sound. Nature is full of pink noises like steady 
rain,heart beats etc.17

In this study we compared the effectiveness of all 
these sounds in distracting uncooperative children.

It was observed that statistically no significant dif-
ference in FLACC score was observed in all the groups. 
When anxiety was measured with Wong Bakers Facial 
Rating Scale, again no significant difference was found 
between different groups.

Thus the observations from this study indicated 
that the FLACC scale and Wong-Baker Facial rating 
scale gave statistically inconclusive results. Despite the 
inconclusive results, the picture test was an effective 
measure of the emotional state of the child at that par-
ticular instance.

In addition to psychological measures, a physio-
logical measurement of anxiety was also made by re-
cording heart rate using a pulse oxymeter. Since vaso-
constriction or pain can cause a change in heart rate, 
it is important to compare heart rate during each time 
the interval during the treatment session.18 Pulse rate 
is a direct measure of physiological arousal and its in-
crease is attributed to stress during dental procedures 
because of which it is an index of patient’s response to 
dental stimuli.

Statistically significant results were observed with 
the pulse rate measured in white noise among all the 
groups at different time intervals during the proce-
dure, but in intergroup comparison it was conclud-
ed that no particular shade of sound was effective, it 
was the distraction via audio analgesia which kept the 
child relaxed after the treatment.

CONCLUSION
From the present study it was concluded that no 

particular shade of sound is better, it’s the audio dis-
traction which was responsible for reduction in anxi-
ety, However, further research is required with greater 
sample size, involving younger age group children, 
giving choice of the audio to the subjects and effica-
cy of other distraction methods such as audio-video 
distraction.

From the present study it was concluded that no 
particular shade of sound is better, it’s the audio dis-
traction which was responsible for reduction in anxi-
ety, However, further research is required with greater 
sample size, involving younger age group children, 
giving choice of the audio to the subjects and effica-
cy of other distraction methods such as audio-video 
distraction.
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