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ABSTRACT

Dental fear not only stands in the way of rendering proper care to the patient but also is stressful for the pediatric dentist as the 
treatment might require more time and resources. Because of these and many more reasons, behaviour guidance and management 
of the dental fear and anxiety is an essential part in rendering dental care to pediatric patients. The aim of the study is to evaluate 
the efficiency of this bubble breath exercise in improving the behaviour and in reducing the anxiety and pain perception in children 
of age 6 to 12 years, while injecting intraoral local anaesthesia. The study consisted of 60 children randomly allocated into two 
groups as 30 children in each group. The tools used to study the parameters were Frankl’s behaviour rating scale and Facial Index 
Scale (FIS) for behaviour and anxiety and Face Leg Activity Cry Consolability (FLACC) scale and Wong-Baker FACES pain scale 
for pain perception. The results were analysed statistically using SPSS Software version 23. Results of this study conclude that the 
bubble breath exercise is effective in improving the behaviour and reducing anxiety of the child but not much effective in reducing 
the pain perception during administration of local anaesthetic.
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INTRODUCTION 

Pediatric dentistry stands out from general dental 
practice by its exclusivity of having children as 
their patient population. Among various factors 
which challenges a pediatric dentist to render 
perfect dental treatment, the child’s behaviour 
and anxiety plays the chief role. A survey in 
Texas found that among a group of adult dental 
patients 12% of the people reported with high 
dental fear and 18% of them had moderate 
dental fear [1]. Another study conducted in 
south India has shown that more than 50% of the 
study population exhibited moderate to extreme 
dental anxiety [2]. When even adult patients are 
exhibiting a high range of anxiety towards dental 
treatment, children are no exception and rather 

they present with more dental fear and anxiety. 
In a study conducted among 400 south-indian 
children of 6 to 12 years old, more than 60% of 
the children had dental anxiety [3].

Dental fear not only stands in the way of 
rendering proper care to the patient but also is 
stressful for the pediatric dentist as the treatment 
might require more time and resources [4]. 
And because of these and many more reasons, 
behaviour guidance and management of the 
dental fear and anxiety is an essential part in 
rendering dental care to pediatric patients [5]. 
Some of the previously existing techniques 
for reducing the dental fear and perception of 
dental pain are distraction, relaxation strategies 
and coping mechanisms. The background of 
these techniques is the gate-control theory, 
which describes how ascending signals of pain 
are influenced by the descending signals due to 
thoughts and attention [6].

As the children are still developing their 
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reasoning abilities and verbal skills, they feel 
anxious in even observing the dental arena and 
while trying to establish a conversation with the 
dentist. So, it is the clinician’s responsibility to 
modify and shape the emotions of the pediatric 
patient and help him receive the dental care 
without unnecessary fear and anxiety. A deep 
breathing exercise known as bubble breath is 
a highly effective ‘play therapy’ technique used 
by psychologists to communicate with anxious 
children. It is also used as a distraction technique 
for pain management in kids during vaccinations 
[7], and to decrease pain perception in chronic 
conditions like cancer [8]. Sridhar et al. in 2019 
used this exercise as a cognitive behaviour 
modification technique and found positive results 
in reducing the pain perception in pediatric 
dental patients during buccal infiltration of local 
anaesthesia [9].

Our department is passionate about childcare, we 
have published numerous high-quality articles in 
this domain over the past 3 years [10-28]. With 
this inspiration we planned to pursue research 
on the effectiveness of this relaxation exercise. 
In this study, the aim is to evaluate the efficiency 
of this bubble breath exercise in improving the 
behaviour and in reducing the anxiety and pain 
perception in children of age 6 to 12 years, while 
injecting intraoral local anaesthesia. 

MATERIALS AND METHODS

This was a randomized controlled trial with a 
parallel group design and a 1:1 allocation ratio. 
Ethical approval was given by the Institutional 
review board and the study was conducted in 
the department of Paediatric and preventive 
dentistry over a period of 5 months from 
September 2019 to January 2020. The study 
population consisted of children of age 6 to 12 
years, who were scheduled for a procedure which 
involves administration of local anaesthesia. 
Children whose behaviour rating is categorized 
under positive and negative during the dental 
examination at the first visit are excluded from 
the study.
First visit

Dental examination and provision of the soap 
bubble toy.

In the first visit, children who were 6 to 12 years 
of age were selected for the study. During the 

dental examination, the behaviour of the child 
was categorized using Frankl’s behaviour rating 
scale. Children who were exhibiting negative 
and positive behaviour were included in the 
study. After dental examination, if the child 
doesn’t require any procedure that involves 
administration of local anaesthesia they were 
excluded from the study. Once the patient is 
included in the study, they were randomly 
allocated into two groups (Group 1 and 2) which 
were Case group and Control group. The children 
who were categorized under the case group 
were provided with a ‘commercially available 
fancy soap solution’ which they commonly refer 
to as the ‘Bubble toy’ (Figure 1). 

Deep breathing exercise was taught to the 
children as to inhale deep breaths from the 
stomach and slowly exhale as if blowing the 
air out until asked to stop. After repeating 
this several times till the child got used to the 
breathing exercise, the subjects were made to 
blow the bubble blower using the same breathing 
pattern, blowing a large bubble without breaking 
it. The children were encouraged to blow big 
bubbles by inhaling deeply and exhaling them 
into bubbles which were repeated for 10 times 
(Figure 2). The parents were made to observe 
this learning and a one-week chart was given 
to the parent. The parent had to make the child 
do this exercise daily at home for ten times for a 
minimum of four continuous days before the next 
appointment. The children who were allocated 
in the control group were not taught about this 
breathing exercise and were not provided with 
any soap solutions.

 
Figure 1: Fancy soap bubble toy. 
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children of both groups are represented in the 
CONSORT flow diagram (Figure 3). A total of 60 
children with a mean age of 8.43 +1.54 years 
(37 males and 23 females) were involved in the 
study.

Intergroup comparison using Mann-Whitney 
U test for dental anxiety as measured using the 
FIS score showed no significant differences in 
the first appointment, but there was a significant 
difference between the groups in the second 
visit (Table 1). Intragroup comparison using the 
Wilcoxon signed-rank test showed a significant 
difference between the FIS score of the case 
group (P-value=0.042). Behaviour as measured 

Second visit

Procedural visit.

In the second visit in which the procedure was 
going to be done, the chart given to the parent 
was checked for the completion of the breathing 
task. After confirming that the children under 
the case group followed the instructions of the 
breathing exercise properly, they were made 
to settle on the dental chair for their treatment. 
The procedures to be done were pulp therapy 
or extraction. Topical anaesthetic (Nummit- 
lignocaine spray) was sprayed on the injection 
site for 30 seconds prior to the injection of 
local anaesthetic solution (2% lignocaine with 
adrenaline). The behaviour, pain perception and 
anxiety of the child were monitored during the 
administration of local anaesthesia. For children 
who became uncooperative and started refusing 
treatment out of fear and anxiety, conventional 
behaviour management techniques such as tell-
show-do, modelling, voice control were used.

The study consisted of 60 children randomly 
allocated into two groups as 30 children in each 
group. The tools used to study the parameters 
were Frankl’s behaviour rating scale and Facial 
Index Scale (FIS) for behaviour and anxiety and 
Face Leg Activity Cry Consolability (FLACC) 
scale and Wong-Baker FACES pain scale for 
pain perception. The results were analysed 
statistically using SPSS Software version 23. The 
level of significance was set at 5% (P<0.05). The 
difference in the behaviour rating and the pain 
perceptions were statistically analysed between 
the groups using Mann-Whitney test and intra 
group comparison by Wicoxon signed-rank test.

RESULTS AND DISCUSSION

The sample selection, randomization, allocation 
and performing the scheduled procedure which 
is administration of local anaesthetic to the 

 

Figure 3: CONSORT flow diagram of recruitment, randomization, 
allocation, and completion of local anaesthetic administration on 
the trial.

 
Figure 2: Kid learning the exercise.

FIS Groups Mean ± SD Median Mean rank P Value
First visit Group 1 1.84 ± 0.69 2 34.56 0.421

Group 2 1.68 ± 0.63 2 30.52
Second 

appointment
Group 1 1.92 ± 0.69 2 35.18 0.367*
Group 2 1.63 ± 0.62 2 27.65

*P<0.05 Significant

Table 1: The intergroup comparison of the dental anxiety measured 
using the FIS. Statistical analysis was done using Mann- Whitney U 
test. There was a significant difference between the groups in the 
second visit (p value=0.367).

Groups Mean ± SD Median Mean rank P Value
Group 1 2.41 ± 0.52 1 41.44 0.673
Group 2 1.47 ± 0.63 1 18.56

*P>0.05 Not Significant

Table 2: Inter group comparison of pain perceived, as measured 
by the Wong-Baker FACES pain scale. Statistical analysis was 
done using Wilcoxon signed rank test. The difference between 
the control group and the intervention group regarding the pain 
perception is statistically not significant ( P value=0.673).
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by the Frankl scale was clinically observed to 
be improved in the second visit in children of 
the case group. Pain perceived as measured by 
the WBFPRS showed no statistically significant 
difference between the groups (Table 2). And no 
significant differences were noticed between the 
FLACC scores of two groups (P-value= 0.061).

In this current study we compared the dental 
anxiety, behaviour of children between the 
visits, and pain perception during administration 
of local anaesthetic thereby evaluating the 
effectiveness of the breathing exercise using 
the soap bubble toy. Clinically, children of both 
the groups (case and control) seemed calmer 
and more comfortable in the second visit when 
compared to their first visit. This is because of 
the desensitization that occurred in the dental 
set up during initial examination in the first visit. 
However no statistically significant difference 
was obtained between the pain perception 
during the administration of local anaesthetic 
which is contradictory to the results observed 
in a similar study by Sridhar et al. [9]. The 
breathing exercise we made the children to carry 
out by blowing bubbles using the soap solution, 
prevents the holding of breath because of the pain 
stimulus, thereby preventing the exaggeration of 
the pain sensation, thus promoting relaxation 
[6]. Factors like inherent coping ability of the 
child, personality, complexion, however, may 
have influenced the dental anxiety thereby 
serving as confounding factors in the study 
[4,29]. Other considerable factors which can 
influence the dental anxiety and behaviour of 
a child are socio-economic status of the family, 
influence of the siblings and the anxiety of the 
parents [30,31]. The Facial Image scale used as 
a tool to measure dental anxiety in this study as 
a self-reported measure has been proven to have 
good validity [9]. This scale is most commonly 
used as it gives an immediate feedback on the 
child’s state of anxiety to the observer [32]. 
However as mentioned earlier, cognitive, social 
and contextual influences may have influenced 
the responses, thereby affecting the outcome of 
this study [33]. There is also trait anxiety which 
is the inherent vulnerability of an individual 
during an anxious situation which might have 
influenced the results of Facial image scale 
as it is a self-reported state of anxiety [34]. In 
future studies regarding dental anxiety and 
behaviours there significant factors must be 

taken into consideration. In this study pulse 
rate of the child is not measured to determine 
the anxiety of the child during administration 
of local anaesthetic. In a similar study done by 
Sridhar et al, the pulse rate served as an effective 
tool as it is the reflection of the physiological 
changes that can occur in the body in response to 
stress and dental treatments [34]. In that study, 
there were increased mean pulse rate values 
in both the groups during the local anaesthetic 
administration, with the relaxation exercise 
group showing higher increase in the mean pulse 
rate values, than the control group [9].  This is 
partially due to the endogenous epinephrine 
release owing to emotional stress [35]. 

In this study as all the participants belonged 
to the age group of 6 to 12 years, the children 
were inherently seemed to be capable of coping 
to the dental treatments and were seemed to 
understand the treatment process as explained 
by the dentist. Only those patients who are 
categorized under negative and positive 
behaviour according to Frankl behaviour 
scale were included and those exhibiting 
extremely cooperative behaviour and extremely 
uncooperative behaviour were not included 
in the study. The results suggest the needs to 
explore various other factors which alter the 
behaviour of a child towards dental treatments 
despite dental anxiety, hence allowing the 
clinician to select and use the appropriate 
behaviour management techniques.

Measuring the intensity of pain and presenting 
them quantitatively is a very tedious process 
for the clinician, as it is an internal expression 
of the stimuli. Hence quantifying pain is usually 
presented with a great range of variation 
especially among anxious children. A self-report 
by the patient can be considered as a reliable way 
of measuring pain. One easy method preferred 
by the children to quantify pain is through 
pictorial pain scales depicting faces [33]. In this 
present study, WBFPRS, a face pain scale was 
used as a self-reported measure of pain. This 
scale is simple and also had good acceptability 
among the children, clinician and the parents 
[36]. Any self-reported scale has the drawbacks 
as however, the developmental, cognitive and 
situational issues may affect the child’s report 
of pain. Hence, an additional behaviour rating 
scale or a psychological evaluation scale will be 
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helpful in approximating the actual measure of 
pain [33]. FLACC scale is used as an adjunct to 
WBFPRS in this study.

In this study, no statistically significant 
difference was noticed between the two groups 
regarding the measure of pain perception 
during administration of local anaesthesia. 
However, clinically children belonging to the 
intervention group seemed calmer and more 
capable of bearing pain during the infection of 
the needle. Statistically significant differences 
were obtained between the behaviours of the 
children in the intervention group, between 
the visits. These results contrast with previous 
similar studies. These breathing relaxation 
exercises were known to enhance vagal activity 
and produce serotonin which is an anti-pain 
neurotransmitter and also decrease the levels of 
stress hormones. This series of events resulting 
in relaxing the body in response to the regular 
practise of the exercise are collectively referred to 
as relaxation response [37]. Though anxiety is an 
important determinant of pain it may be altered 
by psychological factors and coping abilities of 
the individual [29]. One of the main confounding 
factors in this study is that the child gets used 
to the dental set up and establishes a good 
rapport with the dentist on the first visit while 
receiving the soap solution as a toy. This thereby 
improves the behaviour and reduces the anxiety 
in the next visit regardless of the relaxation 
exercise. The exercise was not only practiced 
between the visits but also, the child was asked 
to breathe deeply as blowing big bubbles which 
served as an effective distraction method during 
administration of local anaesthetic. 

In another similar study conducted earlier, 
similar results were obtained where the dental 
anxiety and behaviour of the patient improved 
by the relaxation exercise whereas the pain 
perception of the child showed no significant 
difference between the groups [38]. Further 
studies involving relaxation exercises as a 
behaviour shaping and anxiety management 
technique should be carried out to analyses 
its efficiency and in comparison, with other 
behaviour shaping techniques.

CONCLUSION

Use of bubble breath exercise is effective in 
improving the behaviour of children of age 6 to 

12 years.

Dental anxiety can be reduced by use of bubble 
breath exercise in children of age 6 to 12 years.

No significant difference was observed between 
the children who used bubble breath exercise 
and the children who didn't regarding the 
pain perception during administration of local 
anaesthetic.
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