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ABSTRACT

Background and Aim: Distraction is the technique of diverting the patient’s attention from an unpleasant procedure. It is of two
type’s active and passive distraction. The present study was performed to evaluate the efficacy of child-centred distraction (CCD)
in alleviating dental anxiety of children using three techniques during invasive dental procedures.

Materials and Methods: Sixty children (40 boys and 20 girls), aged 7 to 11 years, were randomly allocated into three groups:
Group1- Mobile video games (VG), Group 2- Virtual reality (VR), and Group 3- Mobile cartoons (MC) respectively, during the
treatment sessions. The anxiety of the children was assessed using physiologic measures (heart rate) at three different time
points, i.e., before, during, and after the procedure, whereas RMS pictorial scale was employed as a subjective measure before
and after the procedure. Kruskal Wallis- ANOVA and Wilcoxon Sign Rank Test was used to analyze the RMS Scores, and re-
peated measures of ANOVA was used to test the mean difference of pulse rates.

Results: On intergroup comparison, there was no statistical difference among the three groups before commencing the treat-
ment (P-value > 0.001). But, a statistical difference in all the groups (P-value < 0.001) was evident after instituting the distraction
techniques. Amongst all the three groups, a significant reduction in anxiety scores was elicited by the children in group 1.

Conclusion: This study has attempted to enhance the salience of distraction techniques in tumbling a child’s dental anxiety.
Involving the child in decision making while using distraction techniques has a foremost impetus in most children, instilling a new
positive attitude towards the dental procedures.
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INTRODUCTION

ranges from 6% to 42% in different populations.>'® Various
factors and aspects are involved in the development and ac-
quisition of dental anxiety in children. A child’s first dental
visit is a climacteric moment for the decline or addition of
dental anxiety,!" whereas atypical dental anxiety can some-
times relate to a series of uncooperative or troublesome be-
haviours, given that it can limit children’s access to quality

Dental anxiety is a widespread emotional phenomenon ante-
ceding a dental appointment. Anxiety can involve behaviour-
al, emotional, cognitive, and physiological components, and
their countenance might differ.!>* Many terminologies have
been used over a while to explain dental anxiety, dental fear,

and dental phobia. Dental anxiety and fear are often used
indistinctly in the scientific literature, but they both represent
contrasting progressive degrees of the same psychological
condition. Dental fear is generally associated with known
stimuli such as injections or drills, whereas dental anxiety
is due to an unknown threat that is not immediately present.*
Dental anxiety is the fifth-most common cause of anxiety
and the prevalence of dental fear and anxiety among children

oral health care.’>? When clinicians treat children with den-
tal anxiety, the former are subjected inevitably to increased
stress with more time-consuming procedures, increased
costs, and other difficulties encountered during their dental
practice.!® Therefore, appropriate management of a child’s
anxiety during a dental appointment may enhance access to
dental care and also subsidize a high quality of dental care,
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which in turn contributes to the psychological well-being of (MC) in the management of a child’s dental anxiety during

both the child patient and pediatric dentist.'*

The American Academy of Pediatric Dentistry (AAPD) out-
lined a series of nonpharmacological techniques to deal with
a child’s behaviour in the dental setting.!> Among those, the
present trend advocates a simple, safe, cost-effective, and
non-aversive approach i.e., distraction.'®! These distraction
techniques seem to can have a positive impact on young in-
dividual’s dental fear and anxiety. Robson reported the first
documentation of the distraction technique in 1925. The
distraction techniques aim to forestall the child’s attention
from what may be perceived as unpleasant stimuli and shift
their focus to exciting distractors.”>>* McCaul and Mallot’s
theory testified that a person’s perception of pain decreases
when he/ she is distracted from an unpleasant stimulus.?*
Distraction techniques can be of two forms i.e., active and
passive. Active methods comprise activities that entail the
direct participation of the child. They often distract an ad-
ditional source of sensation i.e., kinesthetic sensation e.g.,
playing mobile video games and toys.?*?® In contrast, passive
techniques rely on practices employing music and video, de-
prived of involving the child directly, in which children were
distracted only using their senses, i.e., vision and hearing,
respectively. 2% Two widely employed forms of passive
distraction in pediatric dentistry are Audio (various catego-
ries of music) and Audio-visual distraction (cartoons on TV
and two-dimensional video glasses).

A systematic review and meta-analysis by Valverde et al.
addressed that VR is a useful distraction technique to re-
duce anxiety and pain perception in children undergoing
dental procedures, thus enlightening the child’s behaviour
towards dental care.’> Ashokan S et al., reported that ac-
tive distraction plays an important role compared to passive
distraction in relieving pain more effectively in children.*
Likewise, Patel et al., observed that video games gained a
higher acceptance than parental presence during treatment
sessions.” The accomplishment of the passive distraction
technique has been affirmed in medical setups; however
scanty literature is accessible to gauge the potency of these
techniques in terms of the pediatric population.** Investiga-
tions of visual and auditory distractions in the dental clinic
have not reliably found reductions in pain, anxiety, or dis-
ruptive behaviour.>>*® One possible explanation for these
conflicting outcomes is that many of the most communal
distracting stimuli (e.g., TV, music) may lack adequate sali-
ence to compete for attention as the active distractors alone
did not adequately enhance the salience of distraction. One
of the best ways to ameliorate the salience of distractors is
the addition of a choice component to achieve a receptive
child’s behaviour.’” Hence, the present study was contrived
to evaluate the effectiveness of child-centered (choice-
based) distraction using three techniques i.e., mobile vid-
eo games (VG), virtual reality (VR), and mobile cartoons
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invasive dental procedures.

MATERIALS AND METHODS

Source of data and participants:

The present self-explanatory trial was conducted in the De-
partment of Pediatric and Preventive Dentistry, Narayana
Dental College and hospital, Nellore over three months (Au-
gust to October of 2019). There were no gender, race, or eth-
nic restrictions used in the study. Signed informed consent
was obtained from the parents or guardians who agreed to
participate in the study after providing information regarding
the procedures involved. A total of 345 children, who visited
the department, were initially examined, of which 60 chil-
dren who met the following selection criteria were enlisted.

*  Healthy children aged 6-12 years

e Children requiring invasive dental procedures

e Children without any previous dental experience.

e Children whose behaviour is rated as positive (+) or
negative (-) based on Wright’s modification of the
Frankl behaviour rating scale.®

e Children who were willing to participate in the study.

Exclusion Criteria:

e Children with any disabilities and underlying systemic
diseases.

e Children or parents who refused to participate in the
study.

e Children whose behaviour rated as definitely positive
(++) or negative (--) according to Wright’s modifica-
tion of the Frankl behaviour rating scale.

e In addition, to evaluate the independent effects of the
distraction, children who required nitrous oxide or
general anaesthesia were also excluded.

Allocations:

A total of 60 children (40 boys and 20 girls) aged 6-12 years
requiring invasive dental procedures were included in the
study. Children were allocated based on their choices into
three groups: Group-1 mobile video games (VG), Group-2
virtual reality (VR), Group-3 mobile cartoons (MC). In all
the groups, children were treated by a single trained dentist
within a single appointment using either of the distraction
techniques during the execution of invasive dental proce-
dures.

Interventions:

In the VG group (group 1), we initially collected informa-
tion regarding the most common played games by the chil-
dren in our local region, and those games have installed
on the mobile from the IOS store. The games used in this
study were friendly, not showing any aggressive, pain,
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or distress-related content. Before starting the treatment,
children were asked to choose their favourite video game,
which aids in preventing boredom and keep attentional by
engaging them. Most girls preferred the Barbie™ Magical
Fashion game by Budge Studios TM, and boys preferred
Temple Run game by Imangi Studios, LLC. Later the chil-
dren were asked to play the video game of their choice dur-
ing the treatment sessions.

In the VR group (group 2), children were given a few minutes
to get accustomed to the eyeglasses. These 3D VR eyeglass-
es (ALDIVO R Virtual Reality Glasses 3D VR Box headsets
for 3.5- 6 “mobile phones, model no: a236, India) helps in
blocking the visual field of the child entirely and had in-built
headphones to deliver the sound effects to avoid hearing any
voices and helps in distraction. The children were asked to
choose their favourite videos on the phone, where most of
the children preferred Doraemon cartoon videos. Later, 3D
VR glasses were mounted to the mobile phone (Apple iP-
hone 7 Plus, California) capable of playing MP4 audiovisual
files. Once the VR device was secured on the child’s eyes,
cartoon videos are played.

In the MC group (group 3), children were provided with
a mobile phone and headset for better audio as a means of
distraction, where they opted to view their favourite cartoon
videos in the regional language.

Materials for measuring a child’s anxiety:

RMS Pictorial Scale (RMS-PS): The RMS-PS is an anxiety
measuring scale that consists of original photographs of both
boy and a girl child. RMS-PS consist of five faces from very
happy to very unhappy. The children were asked to choose
a face that closely resembles how they feel like at that mo-
ment. This was recorded by giving a value one to the very
happy face and five to very unhappy face.*® Pre and Post-op-
erative anxiety were measured using an RMS pictorial scale.
Anxiety levels before, during, and after the treatment, pro-
cedure was assessed by recording the heart rate (physiologic
measurement) using a Portable Non-Invasive Fingertip pulse
oximeter device (EZ- LIFE Professional PD- 10*7*5 cm.
ASIN B084TQQTVN).* A single dentist who was blinded
to the allocation procedure recorded both the heart rate and
the RMS scores for all the children.

Outcomes measures:
1. The primary outcome measure considered was the
Pulse (heart) rate, which is a physiological parameter
2. The secondary outcome measured was pre and post-
operative anxiety using the RMS pictorial scale.

Statistical methods:

All statistical analyses were performed using standard soft-
ware (SPSS 20.0 for Windows, SPSS Inc., Chicago, USA).
Kruskal Wallis- ANOVA and Wilcoxon Sign Rank Test was

used to analyze the Intergroup and Intragroup comparison of
pre-op and post-op RMS Scores.

Intergroup comparison of anxiety before, during, and after
was analyzed using One-Way ANOVA. Whereas, for Pair-
wise comparison of Anxiety in Group I, I, III LSD Bonfer-
roni Test was used. Intragroup comparison of anxiety was
assessed using Repeated Measures of ANOVA, and for Pair-
wise comparison of Anxiety Tukey’s Post Hoc Analysis was
used.

P-value < 0.05 was considered statistically significant.

RESULTS

The recruitment, randomization, allocation, and completion
of children in different groups were represented in the flow
diagram.

Intervention Effectiveness:

Intergroup Pre-operative anxiety measured for children in all
the groups on a subjective scale, i.e., RMS pictorial scale,
showed no significant differences among them. However, a
significant difference was elicited for post-operative anxiety
among all the three groups, children in the first group exhib-
ited fewer anxiety scores than the counterpart. (Table 1)

Intragroup comparison of pre and post-operative anxiety
scores showed a significant difference for the children in
group I and group III. It was not significant for the children
in group II (P-value < 0.004). (Table 2)

The children’s intergroup comparison of pre and post anxiety
scores didn’t illustrate any statistically significant difference
among them. In contrast, a significant difference was exhib-
ited for the anxiety scores during the procedure. (Table 3)

For the Intragroup comparison of anxiety scores, a sig-
nificant difference was elicited for all the children in three
groups. But upon keen evaluation of the Mean +- SD values,
there was more decrease in the mean +-SD. Values compared
to other groups. (Table 4)

DISCUSSION

Anxiety and fear due to dental treatment, affect 15% - 20%
of the population, being recognized by the World Health
Organization (WHO).*!-#2 It poses a significant problem for
children who are affected by it, resulting in avoidance of even
the most primary dental treatments, such as simple dental
check-ups or cleanings.* Thus, its management is essential
to enhance the child’s oral health quality of life.* The den-
tists and the parents accepted a variety of behaviour guidance
techniques adopted by the American Academy of Pediatric
Dentistry, among that distraction is one of the contemporary
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techniques which is capable of reducing anxiety by engaging
the child most effectively during their first dental visit.** Ide-
al distracters would require an optimal amount of attention
involving multiple sensory modalities (kinesthetic, visual,
and auditory), active emotional involvement, and participa-
tion of the child to compete with the signals from the noxious
stimuli.***” The most common distracting stimuli (e.g., TV,
music, mobile) may lack adequate salience to compete for at-
tention. In other words, common distracters may not be loud
enough, close enough, or interesting enough to hold a child’s
attention in distracting him/her from the dental environment.
Thus, one way to improve the effectiveness of Distraction
may be to increase the salience of the distractors.’” Mainly
the value of the distracting stimulus is linked closely to its
quality, which usually is determined by the preference of the
participant.* Thus, one means of enhancing the effectiveness
of a distracter may be to stick to the preference of the chil-
dren by providing choices about the available distracters.*’
This necessitates the need for research that improve insights
into existing distraction techniques. Hence, the present study
was aimed to evaluate the effectiveness of child-centred dis-
traction (choice-based) techniques in the management of a
child’s dental anxiety and fear based on their preferences.
None of the children in the present study had previous ex-
posure to dental treatment, and high levels of anxiety were
observed before commencing the procedure it was consist-
ent with the study reported by Alvin et al., Mason et al.**!
Primarily, anxiety and fear of unknown situations predispose
children to consider dental circumstances to be challenging.

In the present study, irrespective of the distraction methods
used, there were an overall reduction in the reported Raghav-
endra Madhuri Sujatha (RMS) scores, which indicates a de-
cline in the anxiety levels of children after the dental proce-
dures. Two forms of distraction i.e., active and passive which
include playing video games on a mobile phone and Audio-
visual distraction with/without VR glasses respectively were
used in this study. Although it has been hypothesized that
active strategies are more effective than passive, other stud-
ies suggest that passive distraction was useful or even better
since the active forms are too demanding for children.>>

Likewise, in this study, playing a Mobile phone video game,
which acts as an active distraction technique, reduces a
child’s anxiety better than passively watching the cartoon
with or without VR glasses. This reduction in anxiety scores
can be explained as stated by Koepp et al.,>* that endogenous
dopamine is released and bound to receptors in the human
striatum during a goal-directed motor task like VG playing.
Dopaminergic neurotransmission might be involved in learn-
ing reinforcement of behaviour, attention, and sensorimotor
integration. Likewise, a randomized cross-over trial by Shah
et al., concluded that pre-procedural gaming resulted in a
statistically significant difference in hemodynamic param-
eters of 60 children between 5 and 10 years old. Coinciding

with this, we witnessed a substantial reduction in mean pulse
rates in children who had their treatments while playing mo-
bile video games.

As per the findings of the present study, anxiety scores in
children have also been reduced using audiovisual distrac-
tion (AVD), which might be due to the partial visual ob-
struction of the operating environment.® There were few
adverse effects of AVD in literature stating their concerns
towards pain experience during dental visits of children.’”
The anxiety scores of mobile gaming has shown high sig-
nificance when compared to AVD which was reflected not
only in the Heart rate scores (physiological) but also in the
RMS scores. These results were consistent with Attar et al.,>®
who suggested that passive distraction, such as watching a
film, is not as effective as an active distraction (e.g., playing
a video game) in reducing patient anxiety. In this study, we
found that there seems no significant difference in anxiety
found between both boys and girls. This is because of the
reason that we ensured the availability of games that girls
would find interesting. These findings are similar to Nuv-
vula et al.,° but Khotani et al.,* reported that girls showed a
more significant anxiety reduction when compared with the
boys. Virtual reality immersion was shown to be somewhat
more effective than audiovisual distraction because it aug-
ments detachment from viewing and hearing what is hap-
pening in the environment.®*% In this study, mobile phone
video games were mostly preferred instead of virtual reality
eyewear as most of the children in the study population had
not been exposed to a sophisticated device. VR glasses are
not well known among kids of all age ranges and socioeco-
nomic groups. Even though there was a reduction of postop-
erative anxiety in a child using VR, procedural anxiety was
increased in the VR group as these had blocked the vision
of the child, making him/ her anxious about not knowing
what was going around them during the dental procedures.
Nausea, headache, and interference to communicate with the
children were some of the other problems encountered.

Sullivan et al.,** discovered that although VR had no signifi-
cant effect on children’s behaviour or anxiety during den-
tal treatment, VR did considerably lower their pulse rates.
Since the children in the present study had the opportunity of
choosing their preferred cartoons and games, one can believe
that this can compensate for the lack of salience in distrac-
tors. Nevertheless, asking the child to choose the distraction
can provide him/her in having a sense of control during den-
tal treatment, which in turn assists in reducing the chance of
uncooperative behaviour. This coincides with a study by Fil-
check et al.,% where the authors concluded that choice-based
distraction is a relatively practical method to implement, a
valuable alternative technique to the health care profession-
als and parents in reducing the distress of children who visit
the dentist. Most children were satisfied and comfortable
with the distractors provided and used in this study, which
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are safe, clinically feasible, and easy to operate without any
prior training for the clinicians.

But certain limitations were noted in this study, primarily
regarding the usage of same sized VR glasses for children
with small face/head size, because of their unavailability of
different sizes and small sample size.

CONCLUSION

From the above observations, the following findings were
drawn:

1. Primarily, distraction techniques of choice based could
be an effective method in reducing a child’s dental
anxiety. Allowing the child to choose the distraction
technique by him/herself instils a positive attitude in
a child’s mind that he/she actively participates in the
dental procedure, thus reducing dental anxiety.

2. Secondly, Mobile video gaming, which is an active,
cost-effective and readily available technique, also
well known among children in all socioeconomic
groups, could be a better alternative to all other dis-
traction techniques used in the dental operatory.
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Table 1: Intergroup comparison of pre-op and post-op RMS Scores using Kruskal Wallis - ANOVA

Varada et al: Child centred distraction in dentistry

Groups Score 1 Score 2 Score 3 Score 4 Score 5 P value
Group1 o (0%) o (0%) 9 (34.6%) 15 (57.7%) 2 (7.7%)
RMS Before Group2 o (0%) 1(6.3%) 9 (56.3%) 6 (37.5%) o (0%) 0.278
Group3 o (0%) 1(5.6%) 5 (27.8%) 12 (66.7%) 0 (0%)
Group1 16 (61.5%) 10 (38.5%) o (0%) o (0%) o (0%)
RMS After Group2 1(6.3%) 4 (25%) 10 (62.5%) 1(6.3%) 0 (0%) 0.001*
Group3 5 (27.8%) 7 (38.9%) 6 (33.3%) o (0%) o (0%)
*p=o0.05 considered statistically significant
Table 2: Intragroup comparison of pre-op and post-op RMS Scores using Wilcoxon Sign Rank Test
Groups Score 1 Score 2 Score 3 Score 4 Score 5 P value
Before o (0%) 0 (0%) 9 (34.6%) 15 (57.7%) 2 (7.7%)
Group 1 0.001"
After 16 (61.5%) 10 (38.5%) o (0%) o (0%) 0 (0%)
Before o (0%) 1(6.3%) 9 (56.3%) 6 (37.5%) 0 (0%)
Group 2 0.004*
After 1(6.3%) 4 (25%) 10 (62.5%) 1(6.3%) 0 (0%)
Before o (0%) 1 (5.6%) 5 (27.8%) 12 (66.7%) 0 (0%)
Group 3 0.001"
After 5 (27.8%) 7 (38.9%) 6 (33.3%) o (0%) o (0%)
*p=o0.05 considered statistically significant
Table 3: Intergroup comparison of anxiety before, during and after using One-Way ANOVA
Groups N Meanz+ ANOVA p-value
Std. Deviation F value
Group 1 26 95.84+14.78
PO Before Group 2 16 06.56+16.23 0.372 0.691
Group 3 18 99.55+11.83
Group 1 26 86.73+10.79
PO During Group 2 16 100.62+11.24 8.172 0.001*
Group 3 18 02.94+10.57
Group 1 26 87.38+10.93
PO After Group 2 16 02.43+11.89 2.409 0.099
Group 3 18 94.05+8.54
*p=o.05 considered statistically significant
Table 4: Intragroup comparison of anxiety using Repeated Measures of ANOVA
Groups Meanx+ ANOVA p value
Std. Deviation F value
Group 1 PO Before 95.84+14.78
PO During 86.73+10.79 15.521 0.001*
PO After 87.38410.93
Group 2 PO Before 96.56+16.23
PO During 100.62+11.24 32.002 0.001*
PO After 92.43+11.89
Group 3 PO Before 99.55+11.82.
PO During 02.94+10.57 3.297 0.041%
PO After 94.05+8.54

*p=o0.05 considered statistically significant
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