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ABSTRACT

Aim and objectives: The objective of the study was to evaluate the effect of breathing exercise with and without bubble breath play therapy
(BBPT) on pain perception and anxiety levels during local anesthesia administration in children aged between 6 and 11 years.

Materials and methods: Total 36 children were selected and randomly allocated between two experimental groups and a control group. Group
A: BBPT, group B: diaphragmatic breathing exercises (DBE), and group C: conventional techniques. The effectiveness of breathing exercise, BBPT,
and behavior management technique in reducing anxiety levels and pain perception was assessed before intervention, after intervention,
during local anesthetic (LA) administration, and after treatment using the animated visual pain rating scale (VPRS), pulse rate, oxygen saturation,
Frankl’s scale, FLACC (face, legs, activity, cry, consolability) scale, and relaxation measurement scale (RMS).

Results: There were no significant differences found between the two intervention groups (group A and group B). Both intervention groups
significantly reduced dental pain and anxiety in children.

Conclusion: BBPT is found to be a simple relaxation and distraction method, which can be considered fun and enhances rapport between
doctor and children during treatment. The use of such a technique to relieve the pain and anxiety associated with even a brief painful procedure

should be encouraged.
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INTRODUCTION

Pediatric dentistry primarily aims to offer preventive and thorough
dental care for children from childhood through adolescence. The
success of a dental treatment for a child and promoting a positive
attitude toward dental care relies on the clinician’s expertise and
understanding.! In pediatric dentistry, it isimportant for the clinician
to have knowledge of child behavior and techniques for managing
behavior. Effective behavior management techniques are crucial
for success in child dentistry."? Without proper management
of behavior, performing a successful dental procedure on an
uncooperative child would be difficult.?

Dental anxiety in children often leads to missed appointments
and prolonged duration for treatment. This could be a reason for
dental neglectin children. There are numerous reasons for the child
to develop dental anxiety.? The sharp instruments (e.g., explorer,
probe), noise and vibrations produced by the airotor, pain due
to local anesthesia administration, could induce objective fear
in children. Psychological approaches are most commonly used
to help the child cope with dental stress and anxiety. Techniques
such as tell-show-do, modeling, distraction, and reinforcement are
widely used by the dentist to manage the child in the dental office.*

In the field of psychotherapy, play therapy is frequently
employed by clinicians as a therapeutic intervention aimed at
aiding children in coping with and addressing challenging or
distressing circumstances.® Enhancing the rapport between the
dentist and young patients fosters emotional regulation in a
positive manner. Furthermore, the bubble breath play toy has been
recognized as a beneficial relaxation training tool, aiding in the
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reduction of excessive neural activity in children and facilitating
the development of healthier coping mechanisms.>™

Therefore, this current clinical research was carried out to
assess the impact of utilizing bubble breath play therapy (BBPT) in
alleviating dental anxiety in pediatric patients, necessitating the
use of local anesthesia prior to commencing the dental procedure.

MATERIALS AND METHODS

Prior to participating in the study, the parent/guardian provided
written consent after receiving information regarding the study’s
purpose and procedures. The ethical clearance for the study was
obtained by the Institutional Ethics and Review Committee.
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Effect of BBPT during LA Administration

A total of 42 children belonging to the age-group 6-11 years
and fulfilling the inclusion criteria were selected for the study.

The selected participants were randomly allocated to the two
experimental groups and a control group.

Group A (BBPT): breathing exercise with BBPT.

Group B [diaphragmatic breathing exercises (DBE)]: breathing
exercise without BBPT.

Group C (control group): conventional behavior management
techniques.

Participant Preparation
Group A (BBPT)

In the BBPT group, the initial approach involved facilitating the
child’s engagement with bubble breath play materials. In addition,
we incorporated a mindfulness breathing technique into the
intervention, instructing the child to inhale deeply and exhale
slowly and rhythmically while blowing a bubble to their fullest
capacity. The child was instructed to engage in deliberate, slow
practice for approximately 5 minutes. Subsequently, we instructed
the child to carefully monitor their breathing rhythm. We then
directed the child to maintain consistent breathing patterns
throughout the dental procedure.

Group B (DBE)

The child was instructed to adopt a comfortable and relaxed sitting
position. One hand was positioned on the upper chest area, while
the other hand was placed just beneath the rib cage. This enabled
the child to perceive the movement of the diaphragm while inhaling
and exhaling. The researcher initiated the session by instructing
the children in the practice of deep breathing, which involves
taking deep breaths from the abdomen and slowly exhaling. The
participant was directed to inhale gradually through the nostrils,
causing the abdomen to expand against their hand, resulting in the
hand rising. The hand should maintain stillness on the child’s chest.

Group C (Conventional Method)

The children were treated without breathing exercises. The children
were treated with conventional behavior management techniques
like tell-show-do, modeling, and distractions.

Clinical Assessment
RMS Pictorial Scale

Children belonging to the intervention groups (groups A and B)
were assessed before breathing exercise and after the procedure
using the relaxation measurement (RMS) pictorial scale.

Pulse Rate and Oxygen Saturation

Pulse rate and oxygen saturation of the children were checked using
a pulse oximeter, wherein the ideal pulse rate is 60-100 beats per
minute and the ideal oxygen saturation is between 96 and 99%.

Pulse rate and oxygen saturation of group | were checked before
BBPT, after BBPT, before the procedure, and after the procedure.
Whereas pulse rate of group Il was checked before breathing
exercise and after the procedure.

Frankl's Behavior Rating Scale

Behavior of the children in group | was assessed before BBPT and
after the procedure, whereas in group I, they were assessed before
breathing exercise and after the procedure.

FLACC Scale

Pain was assessed through observation of five categories, including
face, legs, activity, cry, and consolability, during the procedure in
both groups.

Animated Visual Pain Rating Scale

The animated visual pain rating scale (VPRS) has five animated emoji
face graphic exchange formats that depicted a range of feelings
from very happy/laughing to very unhappy/sad and crying (most
positive to most negative feelings). The children were asked to
select one of these animated emojis that best suited their feelings
atthat moment. It was assessed after the procedure in both groups.

Statistical Analysis

All data were analyzed using Statistical Package for the Social
Sciences (SPSS), version 20 (SPSS Inc., Chicago, IL, USA). The level
of significance was set at 5% (p < 0.05). The differences in the
mean anxiety at the first and second visit between the groups
were compared using the Mann-Whitney U test, and intragroup
comparisons were done using the Wilcoxon signed-rank test.
Intergroup comparisons of the pulse rate at the three different
time intervals were done using the repeated measures ANOVA.
Intergroup comparison of behavior at the time of injection
and the outcomes of the pain scale [FLACC (face, legs, activity,
cry, consolability)] was done using Pearson’s Chi-squared test.
Intergroup comparison of the outcomes of the novel animated pain
rating scale was done using the Mann-Whitney U test.

REesuLTs

A total of 24 (57%) boys and 18 (43%) girls participated in the study.
The mean age of the participants was 8.2 years. The mean and
standard deviation values are given in Tables 1 to 5. Before the
intervention, no significant differences were found between the
three groups.

Pulse Rate and Oxygen Saturation

Pulse rate and oxygen saturation measured at various time intervals
did not show significant results in the two experimental groups.
However, both groups demonstrated significantly better results
than the control group.

Table 1: Comparison of pulse rate, oxygen saturation, and RMS scale between the groups recorded after intervention

Mean Standard deviation t Sig.
Pulse rate Group A 76.4167 7.35414 0.053 0.782 (NS)
Group B 76.2500 8.13662
Oxygen saturation Group A 95.7500 292715 1.184 0.249 (NS)
Group B 93.7500 5.06548
RMS scale Group A 1.6700 0.49200 3.043 0.030(S)
Group B 1.9200 0.66900
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Table 2: Pulse rate, oxygen saturation, and FLACC values during LA administration

Mean Standard deviation F Sig.
Pulse rate Group A 77.5833 7.02539 0.579 0.566 (NS)
Group B 80.2500 8.32439
Group C 81.0000 9.04534
Oxygen saturation Group A 94.7500 4.55522 0.662 0.523 (NS)
Group B 92.5833 6.44499
Group C 91.8333 7.90665
FLACC Group A 1.7500 1.86474 0.6219 0.005 (HS)
Group B 1.4167 1.08362
Group C 3.7500 2.13733
Table 3: Comparison of pulse rate, oxygen saturation, and FLACC between the groups during LA administration
95% CI
Mean difference Std. error Sig. Lower bound Upper bound
Pulse rate Group A Group B -0.66667 3.33725 0.706 (NS) -10.8556 5.5222
Group C -3.41667 333725 0.567 (NS) -11.6056 4.7722
Group B Group C -0.75000 3.33725 0.973 (NS) -8.9389 7.4389
Oxygen saturation Group A Group B 2.16667 2.63315 0.692 (NS) -4.2946 8.6279
Group C 2.91667 2.63315 0.516 (NS) -3.5446 9.3779
Group B Group C 0.75000 2.63315 0.956 (NS) -5.7112 7.2112
FLACC Group A Group B 0.33333 0.71569 0.888 (NS) -1.4228 2.0895
Group C -2.00000 0.71569 0.023 (S) -3.7561 -0.2439
Group B Group C -2.33333 0.71569 0.007 (HS) -4.0895 -0.5772
Table 4: Animated VPRS, pulse rate, oxygen saturation, and Frankl’s behavior rating values after treatment
Mean Standard deviation F Sig.
Animated VPRS Group A 2.0833 0.79296 5.395 0.009 (HS)
Group B 1.9167 0.66856
Group C 2.8333 0.71774
Pulse rate Group A 75.3333 6.47138 7.029 0.003 (HS)
Group B 74.5000 6.52965
Group C 86.2500 11.64728
Oxygen saturation Group A 91.0000 8.79049 0.128 0.880 (NS)
Group B 92.6667 6.30055
Group C 92.0833 9.15978
Frankl’s behavior Group A 3.0833 0.66856 4,042 0.027 (S)
Group B 2.7500 0.62158
Group C 2.3333 0.65134

Table 5: Intergroup comparison of animated VPRS, pulse rate, oxygen saturation, and Frankl’s behavior rating values after treatment

95% CI
Mean difference Std. error Sig. Lower bound Upper bound

Animated VPRS Group A Group B 0.16667 0.29729 0.842 (NS) -0.5628 0.8962
Group C -0.75000 0.29729 0.043 (S) -1.4795 -0.0205

Group B Group C -0.91667 0.29729 0.011(S) -1.6462 -0.1872

Pulse rate Group A Group B 0.83333 3.49741 0.969 (NS) -7.7486 9.4153
Group C -10.9167 3.49741 0.010(S) -19.4986 -2.3347

Group B Group C -11.7500 3.49741 0.005 (HS) -20.3319 -3.1681

Oxygen saturation Group A Group B -1.66667 3.34059 0.872 (NS) -9.8638 6.5304
Group C -1.08333 3.34059 0.944 (NS) -9.2804 7.1138

Group B Group C 0.58333 3.34059 0.983 (NS) -7.6138 8.7804

Frankl’s behavior Group A Group B 0.33333 0.26432 0.427 (NS) -0.3153 0.9819
Group C 0.75000 0.26432 0.021 (S) 0.1014 1.3986

Group B Group C 0.41667 0.26432 0.270 (NS) -0.2319 1.0653
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Animated visual pain rating scale
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Fig. 3: Comparison of RMS scale between the test groups (groups A
and B)

Both intervention techniques significantly reduced the child’s
dental fear before starting the procedure when recorded using the
RMS pictorial scale (Fig. 1, Fig. 2 and Fig. 3). During local anesthetic
(LA) administration, FLACC scoring (Fig. 3) was significantly different
between groups A and C, and highly significant differences
were observed between groups B and C. Statistically significant
differences were found in animated VPRS (Fig. 3) between groups A
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Fig. 4: Comparison of Frankl's behavior rating values among the groups

and C, and between groups B and C. After treatment, no significant
result was obtained between the experimental groups. However,
both groups significantly reduced the child’s pain perception
compared to the control group.

Frankle’s Behavior Rating

The number of children exhibiting positive behavior after treatment
was higher in group A, followed by group B (Fig. 4). In the control
group, the tendency of the child’s behavior shifted from positive
to negative after the treatment.

Discussion

Dental phobia poses a significant obstacle in the field of pediatric
dentistry. Patients who are feeling anxious tend to expect to feel
more pain than they end up actually experiencing. The adverse
effects of dental fear and anxiety result in uncooperative behavior
in children, lack of responsiveness, and diminished satisfaction with
dental procedures.® The presence of dental anxiety in children can
create a challenging atmosphere for collaborative work between
the child and the dentist. However, behavior management
techniques have been shown to effectively address and manage
dental anxiety in pediatric patients.>'

Numerous strategies for behavioral management have
been suggested in order to assist children in conquering their
dental phobias and anxieties, as well as to enhance their conduct
throughout dental procedures."™'* Research has demonstrated
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the efficacy of mindful DBE in reducing anxiety levels among both
adults and children.®

Diaphragmatic breathing exercises are distinguished by
increased levels of both inhalation and exhalation. There are several
advantages of DBE for an individual. It alleviates stress and anxiety
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