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Abstract:

Background and Aim:

Adequate intraoral anesthesia is a major prerequisite for many dental procedures. Bubble breath exercise, distraction, and play therapy technique
may be used as relaxation exercises to decrease pain. This study aimed to compare the efficacy of bubble breath exercise versus topical anesthetic
gel in controlling the pain of anterior maxillary infiltration.

Methods:

This crossover clinical trial was performed on 50 children aged 10-12 years. Subjects received a total of 100 maxillary injections (two per person)
in the buccal mucosal area of canine teeth of both sides at intervals of 2 to 3 days. On one side, the injection was performed after applying 20%
benzocaine gel. On the other side, a similar injection was performed after the bubble breath exercise. The injection solution was 1/4 of 1.8 mL
cartridge of 2% lidocaine containing 1:200,000 epinephrine using a 30-gauge needle. The pain was measured immediately after anesthesia
injection using a Visual Analogue Scale (VAS). Data analysis was carried out using SPSS Version 18.0 (IBM Inc., Chicago, IL, USA). Wilcoxon
signed-rank tests were used to compare with the 10-mm visual analog scale (VAS) scores obtained from all participants. The level of significance

was considered at 5% (p <0.05). The correlation between gender and pain score (VAS) for the two methods was analyzed using the Mann-Whitney
U test.

Results:

The results showed no statistically significant difference between injection pain after topical anesthetic gel application and injection pain after
bubble breath exercise (p value=0.30). Also, no statistically significant difference was found between injection pain after gel application and
injection pain after bubble breath exercise in boys (p value=0.59) or girls (p value=0.32). There were statistically significant differences between
boys and girls in terms of injection pain after gel application (p value=0.001) and also injection pain after e bubble breath exercise (pvalue=0.004).

Conclusion:

There is no significant difference between perceived injection pain after bubble breath exercise and after applying the topical anesthetic gel.
Furthermore, future studies should explore the role of age, dental fear, and anxiety, previous painful experiences, the pain thresholds.
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ents, anesthetic injections are a major source of the fear during
dental procedures. Meanwhile, many dental practitioners still
find it challenging to provide satisfactory pain control with
minimal discomfort for their pain-sensitive patients [1].
Surveys have shown that patients’ choice of the preferred
dental practitioner is strongly influenced by the practitioner’s

Dental practitioners are professionally required to possess
the necessary skills, instruments, and medicines to provide
effective anesthesia during dental procedures. For many pati-
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ability to maintain their oral health and perform painless
injections [2]. Deep knowledge of pain control techniques
enables a dentist to take better pain management precautions,
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exhibit more effective pain control behaviors, and utilize verbal
and behavioral relaxation methods to relieve pain, all of which
will help improve the treatment procedures [3]. Therefore,
identifying the pain control techniques applicable in each case
and attempting to reduce the injection pain as much as possible
is a clinically critical requirement for dental practitioners [4].
Pain is the most common clinical experience of patients
visiting dental offices, especially children [5]. Research has
shown that more than 50% of American adults report the fear
of pain as the main reason they avoid visiting dental offices [6].
Some studies have reported that using herbal and synthetic
topical anesthetic gels [7], warming the injection agent [8, 9],
and cooling the injection site will reduce the pain caused by
local anesthetic injection [10]. Another approach to reducing
pain and anxiety in patients is to use cognitive-behavioral
techniques [11]. These techniques include desensitization,
modeling, cognitive restructuring, relaxation, emotional
therapy, and hypnosis [12]. Bubble blowing exercise is a play
therapy technique designed as a method of relaxation through
deep and controlled breathing. A study by Sridhar et al.
demonstrated that bubble-blowing exercise significantly
reduced perceived pain during maxillary buccal infiltration.
Bubble-blowing exercise inhibits the initial respiratory
response to painful stimuli, thereby preventing elevated pain
sensation and resulting in relaxation [13]. Relaxation exercises
increase vagal activity, improve the production of pain-control
neurotransmitters such as serotonin, and decrease stress
hormone levels [11]. This physiological response to stressful
situations is known as the relaxation response [14]. This
exercise is easy and inexpensive with no side effects. When the
child is breathing deeply, as is the case in the bubble-blowing
exercise, breathing itself can divert the child’s attention away
from the source of pain. This distraction may lead to a decrease
in pain response [11]. In an experimental study, Busch et al.
showed that the relaxation due to deep and slow breathing
leads to modulation of sympathetic arousal and pain perception
[15].

While pain control is not an easy task for many adult
patients, it is even more challenging in clinical pediatric
dentistry. Common pain control techniques are focused on one
aspect of pain control, namely the drug effect, and neglect the
psychological component of this discussion. This is especially
true for children, a population in which the fear of needles is a
barrier to quality dental care [16].

The most widely advocated methods used to minimize the
pain caused by needle insertion is the use of Benzocaine gel.
However, it has a prolonged effect, bad taste, side effects, and
toxicity due to its ingredient [17].

Bubble breath exercise, distraction, and play therapy
technique can be used as a relaxation procedure to decrease
pain during short procedures like vaccination and cryotherapy
of dermal warts. It is found on the gate-control mechanism of
pain. The mechanism suggests that ascending signals of pain
can be affected by descending signals due to emotions,
thoughts, and attention [13, 18, 19].

Hence, this study aimed to evaluate the efficacy of bubble
breath exercise on dental pain intensity during anesthetic
injection in the infiltration of the anterior maxilla.
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2. MATERIALS AND METHODS

A triple-blind crossover clinical trial was performed on 50
patients, 10 to 12 years, of age who received treatment in the
dental clinic of Kermanshah University of Medical Sciences
and required 2-session local anesthesia on both sides of the
maxillary anterior tooth for dental treatments. Sampling was
performed using the convenience method from among
volunteers. For all participants, consent was obtained before
any procedure. This study was approved by the Ethics
Committee of Kermanshah University of Medical Sciences,
with the registry ID of IRRKUMS.REC.1398.760. The inclusion
criteria were: those without systemic disease, no allergy to the
anesthetic agent and no prior intake of medications that
affected the pain intensity. All subjects received conventional
local infiltration anesthesia with topical anesthetic agent in one
session and the bubble breath exercise method in the second
session by random fashion. All injections was performed using
1/4 of a cartridge, 1.8 mL of 2% Lidocaine containing
1:200,000 epinephrine during 60 seconds using a short 30-
gauge needle.

In the first session, before anterior maxillary anesthesia
infiltration, the mucosa of the injection site was dried with
sterile cotton, and then benzocaine 20% topical gel was applied
to this site for two minutes using a sterile cotton applicator
impregnated with this gel.

The injection was performed adjunct to the maxillary
canine root into the depth of 2-3 mm. The syringe was
positioned along the longitudinal axis of the tooth with the
bevel facing the bone at the height of the mucobuccal fold
above the canine. After the injection, patients were asked to
rate perceived pain in each session on a Visual Analogue Scale
(VAS) with scores ranging from 1 to 10. All infiltrations were
performed by a senior student of the dentist. The gel was
applied to the mucosa with light pressure. During injection, the
needle was kept out of the child’s direct vision. The needle was
pushed into the tissue very gently, and injection was done at a
slow rate to minimize pain. To standardize the amount of gel
applied, the cotton applicator was rolled three times in the gel
container.

At the end of the first session, patients were taught the
bubble-blowing exercise. This training was done by a
psychologist-trained researcher. In this training, patients were
first taught how to draw in a deep breath causing the abdomen
to move out, and then slowly exhale it. They were then given a
bubble-blowing toy and asked to inhale as they were taught and
then exhale slowly to blow a large bubble. Patients were
encouraged to blow larger bubbles to make them exhale
slowly. They were asked to repeat this game 10 times and
practice it 4 times a day until the next appointment (2-3 days
later). Parents were asked to encourage their children to do the
exercise at home and ensure that it is done correctly.

In the second session, before performing anterior maxillary
anesthesia injection at the opposite side, patients were asked to
do the breathing exercise 4 or 5 times by inhaling deeply and
then exhaling slowly as if they were blowing a bubble. The
injection was performed while patients were occupied with the
exercise. The collected VAS were recorded in a previously
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prepared information form. Finally, the data were analyzed in
the software SPSS 18 with the assistance of a statistician
consultant. Wilcoxon signed-rank test was used to assess the
efficacy of bubble-breath exercise for pain reduction compared
to topical anesthetic gel. The level of significance was
considered at 5% (p<0.05). The correlation between gender and
pain score for the 2 methods was analyzed using the Mann-
Whitney U test.

3. RESULTS

The study was performed on 50 patients, of which 23
(46%) were boys, and 27 (54%) were girls. The mean age of
participants was 11.10 £ 084 years. The mean and standard
deviations of the VAS upon local anesthesia in maxillary
infiltration with topical gel and bubble breath exercises are
summarized in Table 1. The Kolmogorov-Smirnov test showed
that the variables were not normally distributed. The results of
the Wilcoxon test showed no statistically significant difference
between injection pain after gel application and injection pain
after bubble breath exercise (p value=0.30) (Table 1).

The results of the Mann-Whitney test showed a significant
relationship between pain intensity after bubble breath exercise
and gender. Girls had higher post-bubble breath exercise pain
scores than boys. Pain intensity after gel application was also
significantly higher in girls than in boys (Table 2).

4. DISCUSSION

Anesthesia injection is one of the most common pain-
control procedures that dental practitioners carry out before
dental treatments. Inadequate pain control can discourage
patients from visiting dentists and cause anxiety during
treatments [5]. It has been reported that injection elicits the
most negative response among patients [20]. The type of
anesthetic solution, needle size, injection speed, and use of
topical anesthetics are some of the factors whose effects on
perceived pain during injection have been studied [21]. Topical
anesthesia helps dentists perform dental procedures without
causing much pain or discomfort. Measurement of pain is a
major challenge for clinicians since its internal experience is
associated with large amounts of the variable. Patient’s self-
report is an effective and accepted method of measuring pain.
In this study, pain intensity was measured using the Visual
Analogue Scale (VAS), the most commonly used measure for
pain assessment [22]. In a study by Fowler-Kery, the results
showed that boys older than 8§ years were unwilling to express
their pain [23]. A study by Belinda also showed that compared
to boys, girls are more perceptive of the multidimensional
nature of pain [24]. The results of this study showed no
significant difference between injection pain after applying
topical anesthesia gel and injection pain after bubble breath
exercise.

In contrast with our findings, in a study conducted by
Gamgze, the results showed that children who used the bubble-
blowing toy during IM injection experienced less pain than the
control group [25]. Inconsistent with our findings, Sridhar et al.
[11] also reported that exercising deep and controlled breathing
with the help of a bubble-blower toy significantly reduced
perceived pain during maxillary buccal infiltration. In an
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experimental study, Busch ef al. showed that relaxation due to
deep and slow breathing results in modulation of sympathetic
arousal and pain reduction [15]. This result may have been
because the above-mentioned study did not have a crossover
design, which can cause bias. Another reason may be the
penetration depth needle, and the amount of topical anesthesia
gel and anesthetic agent injected in our study which was lower
than the standard level. Shallow breathing typically coincides
with stress, anxiety, and other psychological issues, often
because of uncontrolled sympathetic arousal or the fight or
flight response. Practicing abdominal breathing can help us
control this response, causing us to become modulated by the
parasympathetic nervous system [26]. Psychological
understanding of pain is influenced by culture, the
development of emotion, personal history, and personality [27],
which is not considered in this study. It may be one of the
reasons for the difference in results. The results of this study
showed that bubble breath exercise was comparable to topical
anesthetic gel.

Table 1. Pain intensity using a visual analog scale for
maxillary infiltration anesthesia according to the use of
bubble breath exercise or gel application.

Mean|Standard |[Minimum|{Maximum| Comparison
Deviation between the
- groups
(p-value:Wilcoxon
Test)
Pain score| 3.24 0.94 1 6 0.30
with
bubble
breath
exercise
Pain score| 3.42 0.86 2 5
with
Topical
Anesthetic
Gel

Table 2. Comparison Pain intensity after gel application
and bubble breath exercise between girls and boys.

Variable _ Mean Mann-Whitney [P-value
Rank Test
Pain intensity with | Girls | 30.57 -2.87 0.004
bubble breath 19.54
exercise Boys
Pain intensity with | Girls| 31.80 -3.516 0.000
Topical Anesthetic 18.11
Gel Boys
CONCLUSION

This study found no significant difference between
perceived injection pain after relaxation exercise and after
applying the topical anesthetic gel. The effectiveness of the
relaxation exercise in decreasing dental pain during maxillary
buccal infiltration was not proved. Furthermore, future studies
should explore the role of age, dental fear, anxiety, previous
painful experiences, and the pain-thresholds of individual
patients.
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