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INTRODUCTION

ear from the dentist is the most common cause
of avoiding dental visits in children, and dental

Aim: Behavior management approaches in treating children are generally viewed
as techniques to enhance communication with patients to promote positive
attitudes. Patients, particularly children, consider visiting a dental clinic to be
a difficult and painful experience, so a dentist who treats children should have
a variety of behavior management techniques. This study aimed to evaluate
and compare the efficacy of Tell Show Do (TSD) and a mobile app in reducing
dental anxiety among children patients. Materials and Methods: A clinical trial
study with 66 children aged 6-8 years was divided into three groups by the
randomization method, which was performed in two steps: the first step used
a random group generator template for excel to distribute the 66 children into
three groups (each group 22), and the second step by excel function (RAND)
to make the sequence for children. The sample was divided into three groups;
each group has 22 children: Group I (TSD), Group II mobile app (Little Lovely
Dentist), and Group III control. CII fillings of the primary molars were provided
to all participants. Anxiety levels were measured using physiological methods
(heart rate and oxygen saturation by pulse oximeter) and psychological methods
(Venham picture test) before treatment, during the education stage, and after
treatment. The statistical tests were the paired ¢ test for intragroup comparison
and one-way analysis of variance (ANOVA) for intercomparison. Results: One-
way ANOVA showed a significantly lower pulse rate in the mobile app group after
treatment, significantly higher SPO, saturation in the mobile app group than in
the TSD and control groups, and significantly lower Venham scores in the mobile
app group than in the control group. Conclusion: The use of the Little Lovely
Dentist mobile app decreased dental anxiety levels in children’s first dental visit
more than both the TSD technique and control groups when compared.
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the best care possible.”! In general, anxiety is defined
as a scared response to different stimuli, such as dental
treatment, and it is frequently classified as feeling sick,
vomiting, having a rapid heart rate, having high blood

anxiety management is one of the most important
determinants of desired results following dental
treatment in pediatric patients.! Pediatric dentistry
patients frequently experience significant levels of
anxiety, which in turn prevents them from receiving
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pressure, and experiencing palpitations.”) Sometimes,
dental anxiety may originate without any previous
dental visits or even simple intervention; instead, it can
be caused by collective attitudes and thoughts.™

Pain and the usage of local anesthetic agents are still real
problems in pediatric dentistry. ! Also, there was a strong
relationship between pain and anxiety; by decreasing
the anxiety of the child, the amount of perceived pain
decreased.” So, to handle worried children during dental
treatment, behavior management strategies must be used;
thus, it’s crucial to briefly speak with the kid patient before
the dental visit in order to build rapport and trust.”? One
of the most popular behavior management strategies that
are based on the idea of learning is the “Tell Show Do”
strategy. According to it, the kid must be fully told about
any procedure before it is carried out, and the process must
be demonstrated using a simulator before it begins.® Dental
mobile applications allow kids to play entertaining games
in which they may perform a range of dental treatments on
cartoon characters. A dental app that offers more thorough
explanations can demonstrate the entire dental procedure to
the young patient.”) Furthermore, these applications offer
a range of dental services, including dental hygiene, pulp
therapy, tooth extraction, tecth restoration, and more."”
A study examining the efficacy of the Tell Show Do (TSD)
and Little Lovely Dentist methods in minimizing dental
anxiety in pediatric patients was carried out, and they found
that the Little Lovely Dentist method was more effective
at reducing anxiety levels than the TSD technique and in
the same research, TSD did not prove to be beneficial in
reducing anxiety levels.'!! Another study compared TSD
with audio-visual distraction (AVD) and found that AVD
was more effective in reducing dental anxiety than TSD.
Anditionally, the study found that a combination of TSD
and AVD had an additive effect in reducing anxiety levels,
and it proved to be more effective than just using TSD or
AVD alone/™

RATIONALE

Dental anxiety is a common problem faced by many
patients worldwide and remains a significant challenge
in providing dental care, especially for pediatric
patients; however, there have been many studies on
the effects of TSD on dental anxiety, but few studies
have compared TSD and mobile apps (Little Lovely
Dentist). Therefore, this study compared and evaluated
the TSD technique in reducing dental anxiety in Iraqi
children undergoing restorative dental treatments with
that of a smartphone app called Little Lovely Dentist.

HypoTHESIS

Null

There is no difference between the effects of the TSD
and mobile apps on dental anxiety.

Alternative
There is a difference between the effects of the TSD
and mobile apps on dental anxiety.

MATERIALS AND METHODS

STUDY DESIGN

The current study began after receiving permission from
the Ethical and Scientific Committees at the College of
Dentistry, University of Baghdad from February 6,
2022, Project No. 475322.

ELIGIBILITY CRITERIA

Sixty-six healthful children aged 6-8 years old who
had never had any dental experience were included
in the study. Dental treatment was necessary for all
participants carious primary first molars without pain
or pulpal involvement. Children with physical illnesses
or special health care needs were excluded. After
explaining the research’s procedure to the participants’
parents and getting their informed permission before
starting therapy, the participants were enrolled in the
trial.

SAMPLE SIZE ESTIMATION

Using G power 3.1.9.7 (developed by Franz-Faul,
University of Kiel, Germany) with 80% research
power, 0.05 two-sided alpha error of probability, and
an effect size of F of 0.40 (big effect size), with three
groups, with all these conditions the sample size is 58
subjects, adding 10% as an error rate so the sample size
is 66 subjects (22 subjects for each group). Effect size F
is: small = 0.1, medium = 0.25, large = 0.4.

RANDOMIZATION

Randomization of this study was made in two steps:
The first step was by using a Random Group Generator
template for Excel to distribute the 66 children into
three groups (each group 22), then the second step
was by using the Excel function (RAND) to make the
sequence for children.

BLINDING

Only the statistician was involved in the blinding
process during the statistical analysis, but the operator
was not blind regarding the type of intervention.

PROCEDURE

The same clinical procedures were carried out for the
three groups; all participants received preoperative
instructions before receiving dental care, after which
the parent was told of the study’s objectives, drawbacks,
and benefits and given a written consent form. At least
one parent of the kids passively watched the session.
After that, during the education stage before starting
the treatment (the first group was managed by the TSD
technique, the second group was managed by the mobile
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app Little Lovely Dentist, and the third group was the
control group). Heart rate, O, saturation, and Venham
picture test (VPT) were monitored in each group
before and after recording to assess the efficacy of
the management strategy. Infiltration local anesthesia
administration was done after applying topical
anesthetic gel for 1 min."¥ For all children, one visit was
sufficient to complete the entire dental procedure, which
lasted approximately 20-30 min to be completed.

Group |

The TSD approach was applied to this group; during the
“Tell” phase, a verbal explanation of the type of treatment
most suited to the child’s developmental stage was
given. They learned about the procedure toolkit during
the “Show” phase, and after that, they saw a correctly
explained, nonaggressive demonstration of the approach.
After administering the local anesthesia, the dentist began
the remainder of the procedure without deviating from the
instruction and demonstration. This was the “Do” phase.

Group Il

For this group, a mobile app called “Little Lovely
Dentist” was employed [Figure 1]. The dentist
participated in the activity by teaching the kids about
the restorations that would be done for them by playing
the game with them for 5-10min.

Group Il

No behavior management strategy was applied to the
control group.

Figure 1: Mobile application (Little Lovely Dentist)

STATISTICAL ANALYSIS

SPSS version 25 which produced by SPSS Inc. in Chicago
and it was acquired by IBM in 2009, was employed for data
analysis, with the parameters classified into two categories:
physiological parameters, including heart rate and oxygen
saturation, and the psychological parameter being the VPT.
Since the sample size was greater than 30, the Shapiro-Wilk
test was used to determine whether the data were normally
distributed. The statistician was involved in the blinding
process during the statistical analysis to ensure no bias
possibility and no observer’s recruitment. To ascertain the
efficacy of the three behavior management techniques in
this study, paired #-test (intragroup comparison) on groups’
mean values and one-way analysis of variance (ANOVA)
for intergroup comparison. A P-value of <0.05 was
considered statistically significant, and the ICC value was
between 0 and 1.

REsuLTS

The gender distribution in the three groups was 12 boys
and 10 girls. Also, the normality of the sample was
tested by the Shapiro-Wilks test, and it revealed that
they were normally distributed (P > 0.05).

HEART RATE

In the mobile app group, there was a significant
decrease in heart rate before and after treatment, while
TSD and control group showed a significant increase in
heart rate [Table 1].

Furthermore, when comparing the posttreatment heart
rate among the three groups, there was a significant
difference among the groups.

When pairwise multiple comparisons were used, the
heart rate was significantly higher in the control group
than in both other groups, while when comparing the
TSD technique with the mobile app technique, the
heart rate was significantly higher in the first than the
second [Table 2].

OXYGEN SATURATION

In the mobile app, there is a significant increase in O,
saturation before and after treatment, while in the TSD
and control group, there is a significant decrease in O
saturation [Table 3].

2

Table 1: Descriptive and statistical test of heart rate among group before and after

Tell Show Do Mobile Control ANOVA
Mean SD+ Mean SD+ Mean SD+ df F P value
Before 97.04 1.46 96.81 4.41 98.54 2.93 2 2.029 0.140
After 99.40 3.38 92.95 3.65 102.68 2.59 2 48.279 0.001
Paired T-test 4.247 5.446 7.902
P value 0.001> 0.001> 0.002
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Additionally, whencomparingthe preand posttreatment
of O, saturation among the three groups, there was a
significant difference among groups.

Intergroup multiple comparisons revealed that the
oxygen saturation before treatment was significantly
higher in TSD and the control groups than in the mobile
app group, while after treatment, O, was significantly
higher in the mobile app than TSD and the control
group [Table 4].

VENHAM PICTURE SCALE

In Table 5, intracomparison of the VPT showed that
the mean of the VPT after treatment of the mobile app
group showed a significant decrease, followed by the
TSD group and then the control group.

Furthermore, when comparing the posttreatment of the VPT
among the three groups, there was a significant difference.

Post-hoc multiple comparisons revealed that the mean
differences of Venham test values after treatment in the

Table 2: Intergroup pairwise comparison of the heart rate
after treatment
(Intercomparison) pairwise comparisons

mobile app were significantly lower than the control
group, as shown in Table 6.

DiscussioN

Dental anxiety has long been known as a significant
cause of difficulty in controlling kids during dental
treatment.’ Anxiety during dental treatment may
interfere with the proper delivery of oral care because it
can appear in a variety of ways, commonly as disruptive
or interruptive behaviors.'¥ Most homes in the modern
world have many electronic devices like televisions,
tablets, and smartphones, through which children are
introduced to various facets of life, including cartoons
about medical procedures, more especially dental
procedures.'? The mobile application “Little Lovely
Dentist” has been developed by Leaf Cottage software
and Shanghai Edaysoft Co., Ltd., which is available on
the App Store and Google Play software; the application

Table 6: Intergroup multiple comparisons of Venham
picture test after treatment between groups
Multiple comparisons
Measure: Venham picture test after treatment

Measure: heart rate after treatment Groups Groups (J) Mean differ- Std. Sig.
Group (1) Group (J) Mean difference (1 - J) Sig. (U] ence (I-J) error
TSD Mobile 6.45455% 0.001 TSD Mobile app 0.72727 0.39135 0.159
Control TSD 3.27273* 0.005 Control TSD 0.81818 0.39135 0.1
Mobile 9.72727% 0.001 Mobile App 1.54545% 0.39135 0.001
*TSD: Tell Show Do *TSD: Tell Show Do
Table 3: Descriptive and statistical test of oxygen saturation among groups before and after treatment
Tell Show Do Mobile Control ANOVA
Mean SD%* Mean SD#* Mean SD#* df F P value
Before 97.63 1.39 94.54 2.60 97.90 1.44 2 20.295 0.001
After 93.77 5.08 97.77 1.80 93.22 2.19 2 11.420 0.001
Paired 7-test 3.585 6.087 5.853
P value 0.002 <0.001 0.001>
Table 4: Intergroup multiple comparisons of O, saturation before and after treatment
Multiple comparisons
Measure: O, before treatment O, after treatment
Groups (1) Groups (J) Mean difference (I - J) Sig. Groups (1) Groups (J) Mean difference (/- J)  Sig.
TSD Mobile app 3.09091%* 0.001. TSD Control 0.54545 0.859
Control TSD 0.27273 0.888 Mobile app TSD 4.00000* 0.001
Mobile app 3.36364* 0.001 Control 4.54545%* 0.001
*TSD: Tell Show Do
Table 5: Descriptive and statistical test of Venham picture test among groups before and after treatment
Tell Show Do Mobile Control Anova
Mean SD#* Mean SDh* Mean SD* df F P value
After 1.77 1.37 1.07 1.17 2.59 1.33 2 7.806 0.001
Paired T-test 4.29 4.70 2.69
P value 0.002 0.001> 0.014
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consists of various activities, which include restorations,
fissure sealants, extractions, brushing, and playfully
explaining oral hygiene methods to the child.!'!

The TSD technique was selected as the comparator
in the present study as it is one of the children’s most
commonly used methods for behavior control. Since
then, it has been the technique that is most frequently
used and compared to other behavior control strategies
globally.['218]

Concerning the change in the heart rate, after treatment,
the TSD group and the control group had significantly
higher heart rates after treatment, possibly due to dental
procedures (anesthesia and cavity preparation) induce
sympathetic stimulation and release of catecholamine,
which results in increasing heart rate.'”’ Additionally,
the pulse rate is a physiological indicator of anxiety;
the rise in pulse rate may also be attributed to the effect
of vasoconstrictor in local anesthesia.?*?!! While the
significantly lower pulse rate in the mobile app group
after treatment was explained the lower anxiety level
in this group’s children. This finding agreed with
Radhakrishna study, which found that after treatment,
there was a significant reduction in mean pulse rate for
the smartphone dentist game group, indicating lower
anxiety levels in the group when compared to the TSD
group and control group.??

SPO, saturation was significantly higher in mobile app
and video groups than in TSD and control groups; this
means that the anxiety level of children in TSD and
control groups was high because the anxiety leads to
hypoxia and consequent decrease in SPO, level.”!
Clinical symptoms of anxiety include heart rate
increase and hyperventilation.?¥

Anxiety in children may be manifested in many ways.
Some children respond in a disruptive or an interruptive
behavior and others may respond by sweating and an
increase in heart beat rate while Some children don’t show
any external sign of anxiety.” The amount of dental
anxiety was assessed subjectively using the VPT. It is
fast, reliable, precise, and easy to use. When children were
given the option of any self-reported anxiety measure,
VPT was the scale they chose.?® The VPT scores showed
a decline in the three groups, but the greatest decline
was found in the mobile app group when compared to
baseline scores. Also, when comparing the three groups,
among them, the mobile app was better (low VPT
scores) than the control. The lack of playfulness and
interaction in the TSD group’s instruction, despite the
fact that it was delivered in a non-threatening manner
and suitable language, may have contributed to the
group’s higher heart rate, VPT scores, and lower oxygen

saturation. While the decrease in anticipatory anxiety in
the mobile app group because the sounds and animation
in the mobile game masked the external environment,
which consisted of potential anxiety-provoking stimuli,
such as metallic sounds of instruments and drills, sharp
tools, and staff conversations. These stimuli could
elicit exaggerated responses and anxiety in the absence
of distraction. Furthermore, it might be related to the
exposure to the treatment in a fun, interactive way using
the dental app “Little Lovely Dentist.” Exposure to
the process and its noises during the virtual procedure
simulation may have been another crucial element that
helped to lessen anxiety. This helped the patients become
accustomed to the dentist’s environment, lessen their
nervousness, create a bridge for future communication,
and prepare for treatment sessions.®)

The findings of this study were consistent with those of
Elicherla, who discovered that TSD is less effective than
behavior guidance using a dental app for alleviating anxiety
in kids who have never had dental work done.” This is so
that the youngster may become more familiar with the
process and participate in a virtual interactive simulation of
the treatments prior to the procedure. To help youngsters
behave appropriately during their first dental appointment
by lowering their fear of the procedure, pediatric dentists
can consider using a dental app as a behavior management
technique. There was a difference between the mobile app
group and the TSD group, so we accepted the alternative
hypothesis and refused the null hypothesis. The study’s
limitations were due to the lack of children in this age
range who had not previously visited a dentist; hence, the
average age needs to be reduced.

CONCLUSION

Based on the procedures used and the results of this
investigation, it is feasible to make the following
conclusions:

* Children aged 6-8 years who used TSD and mobile
app strategies had lower dental anxiety levels
than those who never employed any behavior
management methods.

*  Comparing the “mobile application” to the TSD
approach, a greater reduction in anxiety was
achieved.

» Pediatric dentists recommended to use of dental
game applications since they encourage cooperative
conduct during the kid’s first appointment.
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