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Introduction

Dental anxiety (DA) refers to abnormal fear or anxiety of visiting 
the dentist and anxiety over dental procedures.[1] If not properly 
managed it often leads to uncooperative behavior among children 
and adolescents before or during dental procedures, resulting in 
stressful and unpleasant experiences for both the child and the 
dentist.[2] It might be responsible for delaying or avoiding the 
dental treatment.[3] DA can be associated with certain triggers 
such as needles, drills, or dental setting in general.[4]

DA can be managed with behavior modification and shaping by 
various behavior management techniques.[5] A wide variety of 
behavior management techniques are available which are non-
pharmacological and pharmacological.[6] Non-pharmacological 
methods include communication, tell-show-do (TSD), 
modeling, positive and negative reinforcement, distraction, 
voice control, retraining, hand over mouth exercise, and 
physical immobilization. Pharmacological methods include 
premedication, conscious sedation, and general anesthesia.[7] 
Although behavior management can be achieved easily with 
pharmacological methods, the risks associated with these 
methods is changing the parents and dental professional 
perspective toward these techniques and now non-aversive 
techniques like distraction are becoming more popular and 
often practiced.[8]

Distraction techniques which are a part of the non-
pharmacological methods address psychological components 
of pain by diverting the focus of the child from the anxiety-
evoking procedures. Distraction techniques include eye 
movement distraction (EMD), audio distraction, and audio-
visual distraction. EMD concept is derived from Shapiros 
EMDR therapy, this theory states that alternating eye 
movement can reduce the fear and anxiety.[9] Audio distraction 
includes music, audio presentation through headphones, 
and storytelling.[10] This technique partially occludes the 
environment, while allowing child-clinician communication. 
It is a simple technique that does not interfere with the dental 
treatment. It is widely accepted by children and easy to 
execute.[11] Audio-visual distraction includes television, chair 
mounted devices, 3D video glasses, and virtual reality (VR) 
glasses used with headphones. Selected cartoon films are 
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played in the device which has been proved to reduce fear and 
anxiety levels during the procedure.[12]

Aim of the study
The aim of the study was to compare and evaluate the 
effectiveness of various distraction techniques on pain and 
anxiety levels in 6–9-year-old children.

Materials and Methods

A total of 120 children aged 6–9  years undergoing dental 
treatment at Department of Pedodontics and Preventive 
dentistry, Sri Sai College of Dental Surgery, Vikarabad who 
required the administration of local anesthesia were recruited 
into the study after obtaining an informed consent from 
parents. Children were randomly divided into four groups: 
Group 1 who were treated under normal dental setup without 
using any distraction technique (control), Group 2 (who were 
treated using EMD), Group 3 (who were treated using audio 
distraction), and Group 4 (who were treated using audio-visual 
distraction). Inclusion criteria: Children with dental procedures 
which require local anesthesia administration, children without 
any special health-care needs, and children who do not have a 
history of previous dental visit.

For the children in the Group 2, children were asked to close 
their eyes and perform deep breathing followed by rotation of 
eyes in alternative clockwise and anticlockwise directions. The 
children were then instructed to count the number of rotations 
with their finger to distract them during administration of local 
anesthesia.

For the children in the Group 3, audio distraction was used 
during the treatment procedure. The device consists of 
headphones and a connecter which has to be connected to 
the mobile for the music. Children were given the option of 
selecting their choice of music to be played throughout the 
procedure.

For the children in the Group 4, video distraction glasses were 
used during the treatment procedure. The device consists of 
eyewear display glasses, headphones, and pre-loaded videos. 
Children were given the option of selecting their choice of 
videos to be played throughout the procedure.

Pain and anxiety levels were measured using FLACC scale 
and Venham’s picture scale, respectively, immediately after 
administration of LA. The data were collected and subjected 
to statistical analysis using Statistical Package for the Social 
Sciences version  20.0. One-way ANOVA was used for 
intergroup comparison. Tukey’s test was used for post hoc 
analysis.

Observations and Results

Observations from Table 1 and Graph 1
The mean age of children in Group  1, Group  2, Group  3, 
and Group 4 was 7.47 years, 8 years, 7.83 years, and 7.53, 
respectively.

Observations from Table 2 and Graph 2
The mean FLACC score in Group  1, Group  2, Group  3, 
and Group 4 was 4.47 ± 3.06, 2.2 ± 1.94, 1.67 ± 1.49, and 
1.13 ± 1.46, respectively. Intergroup comparison showed a 
statistical significant difference (<0.001) between Group 1 
when compared with Group  2, 3, and 4. No statistically 
significant difference was seen among groups  2, 3, and 
4 (1>2≈3≈4).

Observations from Table 3 and Graph 3
The mean Venham’s anxiety score in Group  1, Group  2, 
Group  3, and Group  4 was 3.27 ± 2.23, 1.73 ± 1.70, 1.4 
± 1.45, and 1 ± 1.58, respectively. Intergroup comparison 
showed a statistical significant difference (<0.001) when 
scores of Group 1 were compared with Groups 2, 3, and 4. No 
statistically significant difference was seen among Groups 2, 
3, and 4 (1>2≈3≈4).

Table 1: Distribution of study participants based on age

Age Group 1 Group 2 Group 3 Group 4

n % n % n % n %
6 8 26.7 5 16.7 5 16.7 6 20.0
7 6 20.0 5 16.7 8 26.7 9 30.0
8 10 33.3 5 16.7 4 13.3 8 26.7
9 6 20.0 15 50.0 13 43.3 7 23.3
Total 30 100.0 30 100.0 30 100.0 30 100.0
Mean Age 7.47 8.00 7.83 7.53
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Graph 1: Distribution of participants based on mean age

Graph 2: Mean FLACC total pain scores in various study groups
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Discussion

Dental fear and DA are used to denote early signs of dental 
phobia. DA and fear in children have been recognized in many 
countries as a public health dilemma and have been studied at 
length.[13] The role of a dentist in managing a child with anxiety 
is twofold – first, to control and treat the problem with which 
the child reports and second, to teach the child appropriate 
ways of managing the anxiety.

Dentists use a wide variety of behavior management techniques 
to manage a child with anxiety which includes non-aversive 
techniques such as TSD, relaxation, distraction, systematic 
desensitization, modeling, audio analgesia, hypnosis, and 
behavior rehearsal.[7] A few aversive techniques such as 
voice control, hand over mouth, and use of restraints are also 
available. Among all these techniques, papoose board and 
hand over mouth technique can be successful, but the attitude 
of parents and dental professional toward these techniques is 
changing, and now non-aversive techniques like distraction 
are becoming more popular.[14] The age group of the patients 
selected for the present study was 6–9 years as this is the age 
group, which shows most disruptive or negative behavior and 
is considered most difficult to manage.

Treatment procedures requiring local anesthesia administration 
were chosen because the sight of the needle is considered as 
one of the most fearful, anxiety provoking stimuli among 
children. In the present study, various distraction techniques 
such as EMD, audio distraction, and audio-visual distraction 
were used. EMD addresses the psychological component of 
DA. It does not require any additional equipment or materials. 
It is not technique-sensitive and can be taught and performed 
chair side easily; hence, EMD technique was used in the present 
study.[9] In the present study, the pain and anxiety levels were 
found to be less in children who were treated using EMD group 
when compared to the control group. A similar finding was 
observed in a study conducted by Tirupathi et al. (2019) where 
EMD was used as an effective distraction modality to reduce 
anxiety during local anesthesia administration in needle-phobic 
children when compared to the control group.[9]

Audio distraction is a simple and low-cost technique that does 
not interfere with the dental treatment. This technique partially 
occludes the environment, while allowing child-clinician 
communication. It is widely accepted by children and is easy 
to execute; hence, audio distraction was used in the present 
study.[11] In the present study, the pain and anxiety levels were 
less in children who were treated using audio distraction group 
when compared to the control group. A similar finding was 
observed in a study conducted by Gupta and Rajan (2021) 
evaluated the effect of audio distraction on anxiety of pediatric 
patients during dental treatment in a 50 children of 4–8 years 
and concluded that the audio distraction was effective in 
alleviating anxiety of pediatric dental patients when compared 
to control group.[15] Contrasting results were observed from 
the study by Aitken et al. (2002) whose aim was to determine 
if audio distraction could decrease patient anxiety, pain, and 
disruptive behavior during pediatric dental procedures. Forty-
five children between the ages of 4–6 years had two visits 
each involving restorative dentistry with local anesthesia in a 
mandibular quadrant. Visit #1 was a baseline session for all 

Table 2: Mean FLACC Total Pain Scores in various study groups

Variable Group n Mean SD Minimum Maximum P-value Post hoc
FLACC total pain score 1 30 4.47 3.06 0 10 <0.001* 1>2≈3≈4

2 30 2.20 1.94 0 7
3 30 1.67 1.49 0 6
4 30 1.13 1.46 0 5

Total 120 2.37 2.43 0 10

Table 3: Mean Venham’s Scores in various study groups

Variable Group n Mean SD Minimum Maximum P-value Post hoc
Venham’s anxiety score 1 30 3.27 2.23 0 8 <0.001* 1>2≈3≈4

2 30 1.73 1.70 0 6
3 30 1.40 1.45 0 5
4 30 1.00 1.58 0 5

Total 120 1.85 1.94 0 8

Graph 3: Mean Venham’s Scores in various study groups
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patients. During visit #2, the children were assigned to either 
an upbeat music group, a relaxing music group, or a no music 
group and concluded that audio distraction was not an effective 
means of reducing anxiety, pain, or uncooperative behavior 
during pediatric restorative dental procedures. However, 
patients did enjoy listening to the music during their visits.[16]

Audiovisual (AV) distraction involves the concept of imagery 
and distraction delivered through AV aids, thereby removing 
the focus on the dental procedures, avoiding anxiety provoking 
stimuli, and providing a relaxing experience throughout the 
procedure. The goals of AV distraction are imagination (helps 
in distracting children from present situation), engagement 
(enables children’s attention to focus on a single thing), and 
motivation (helps children to encourage getting treated for 
dental problems in future); hence, audio-visual distraction 
video glasses were used in the present study.[6] In the present 
study, the pain and anxiety levels were least in children who 
were treated using audio-visual distraction as calculated from 
the FLACC scale and Venham’s picture scale when compared 
to children who were treated using audio distraction, EMD and 
control group. The reason for the least pain and anxiety scores 
in the audio-visual distraction group during local anesthesia 
administration could be due to the fact that the videos were 
effective in distracting the attention of the child by eliminating 
the sight of anxiety-provoking stimuli as well as providing 
a relaxing and pleasant effect. This finding is in accordance 
to a study conducted by Prabhakar et al. (2007) where AV 
distraction technique was more effective in managing anxious 
pediatric dental patient as compared to audio distraction 
technique.[8] It is also in accordance to a study conducted by 
Al-Khotani et al. (2016) showed that AV distraction using the 
eyeglass system i-theater seems to be effective in reducing 
observer-rated DA and keeping good cooperative behavior 
in children during restorative dental treatment. There was a 
marginal difference in the observed mean cooperative behavior 
and anxiety between those who used AV distraction and those 
who did not and concluded that AV-group showed more 
positive responses after injection with local anesthesia.[17] This 
finding is in accordance to a study conducted by Khandelwal 
et al. (2019) where Ceiling-mounted audio visual distraction 
was found to be the most effective in reducing the anxiety 
followed by chair-mounted audio visual distraction. Audio 
distraction was found to be the least effective but was better 
than the control group.[18] Similar finding was observed in a 
study conducted by Gs et al. (2022) where children in the age-
group of 6–8 years, with moderate level of anxiety, (measured 
with M-DAS), requiring inferior alveolar nerve block for 
mandibular tooth extraction were selected. Selected children 
were allocated randomly into three groups VR distraction 
group, audio distraction group, and TSD group. Pre- and post-
distraction anxiety level of children was measured subjectively 
with facial image scale and objectively with pulse rate and 
oxygen saturation (measured with pulse oxymeter) concluded 
that children were most relaxed in VR group, followed by 
audio group and were least relaxed in TSD group during dental 

visits. Hence, VR distraction can be considered as a useful 
technique for behavior management of pediatric patients during 
a conventional dental treatment.[19] Contrasting results were 
observed from the study by Shah and Bhatia (2018) which 
evaluated the effectiveness of viewing videotaped cartoons 
using an eyeglass system as an AV distraction technique as 
compared to customized tell-play-do (TPD) technique on 
behavior and anxiety in children receiving prophylactic and 
dental restorative treatment and concluded that TPD is equally 
effective in reducing children’s fear and anxiety about dental 
treatment as AV distraction aids.[20] Contrasting results were 
also observed from the study by Custódio et al. (2021) who 
tested the efficacy of distraction using AV eyeglasses (AVE) 
during dental procedures. Forty-four 6–9-year-old children 
with low/moderate anxiety and who needed restorative 
treatment or exodontia of the primary molars were randomly 
allocated into two groups: The AVE (experimental) and the 
conventional behavior management techniques (control) 
groups and concluded that the AVE achieved similar results 
to the basic behavior management techniques, with good 
acceptance by the children.[21]

On comparison among four groups, a statistical significant 
difference (<0.001) was seen when scores of Group I (control 
group) compared with Group  II (EMD), Group  III (audio 
distraction), Group  IV (AV distraction), respectively. No 
statistically significant difference was seen among Group II, 
III, and IV (1>2≈3≈4). Based on the results from the present 
study, among the various distraction techniques, audio-visual 
distraction was found to be most effective when compared 
to audio distraction, EMD, and control group. The pain and 
anxiety levels were least in children who were treated using 
audio-visual distraction and highest in children who were 
treated without using any distraction technique.

Conclusion

Based on the present study, the following conclusions were 
drawn
1.	 Among the various distraction techniques, audio-visual 

distraction was found to be most effective.
2.	 The pain and anxiety levels were least in children who 

were treated using audio-visual distraction and highest in 
children who were treated without using any distraction 
technique.
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