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Abstract

Aim: To evaluate and compare the effectiveness of ‘Tell Show Do’ (TSD) and Virtual Reality (VR) method of Behaviour management on anxiety levels of
children undergoing restorative treatment of carious teeth.

Materials and Methods: Sixty children belonging to the age group of 6-12 years having their first dental visit, with occlusal caries limited to enamel and
dentin were included in our study. These children were randomly allocated to Group A (Tell Show Do) and Group B (Virtual Reality). Dental anxiety was
assessed by Venham’s Picture Test and pulse rate, pre-operatively and post-operatively to the primary tooth's restorative treatment.

Results: There was a statistically significant difference seen in anxiety values pre-operatively and post-operatively within Group A and Group B; whereas
intergroup comparison showed no statistically significant difference.

Conclusion: It was found that the new technological Virtual reality method was as effective as the conventional, non-aversive, Tell Show Do method of
behavior management. Virtual Reality can be surely considered as a promising tool in the wide field of behavior management techniques and can be clinically
applied in managing dentally anxious patients while providing quality dental care.
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standard and widely accepted of them is the “Tell Show Do”

1. Introduction . . .
technique given by Addleston in 1959.2

Oral healthcare for children is an integral component of their
general well-being; still it has been the most neglected one Another widely accepted method is Distraction; an
due to numerous reasons. The pain and anxiety can be the  effective, inexpensive, non-invasive method of behavior
major confounding factors hampering the willingness of the ~ management that helps the patient in having a relaxed
patient to seek dental care. Mc Elroy rightly quoted  experience in dental procedures. McCaul and Mallet stated
“Operative dentistry may be perfect, but the appointmentisa  that an individual needs to concentrate on the painful stimuli
failure if a child departs in tears,”* thus if we try to understand ~ in order to perceive pain; therefore, perception of pain
the child’s behavior first and try to modify it, then their =~ decreases when a person’s attention is distracted away from
cooperation can be achieved. Behavior management the stimulus.?

techniques hold a significant role in reducing anxiety and also
in developing a positive dental attitude in the formative years
of a Pediatric patient. Out of the various behavior
management techniques available in the literature, the gold

The ways in which the distraction principle is applied
have also evolved with advancements in technology. In
recent times, there has been an upsurge in exploring the
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potential of Virtual Reality (VR) and the Virtual world. VR
denotes a human-computer interface that allows the user to
interact actively with the virtually simulated environment.
VR uses head-mounted displays (HMDs) and three-
dimensional systems in order to make the experience more
immersive in nature.*

VR is specifically attractive for children as they turn out
to be really charmed by imaginative play and get immersed
in virtual presence rather than the surroundings in reality
around them.® Beyond providing a distraction, it is said that
VR also helps in alleviating pain and anxiety; but when the
literature search was carried out there were very few studies
in Indian scenarios and worldwide regarding evaluating the
effectiveness of Tell Show Do (TSD) and Virtual Reality
(VR) method of Behaviour management on anxiety levels of
children undergoing restorative treatment of carious teeth.
So, an attempt is made to carry out this research to evaluate
the effect of Virtual Reality technology on anxiety levels in
children during the restoration of primary teeth.

2. Materials and Methods
2.1. Clinical trial registry

The study has been registered prospectively under the
Clinical Trials Registry — India (CTRI) with the CTRI
number of CTRI1/2020/12/029531.

2.1.1. Guidelines

The study has intended to improve the reporting of parallel-
group randomized controlled trials by following
CONsolidated Standards of Reporting Trials (CONSORT)
guidelines. (Figure 1)

60 children from the age group of 6-12 years on their first
dental appointment having caries limited to enamel and
dentin with an ICDAS score 4 and 5, willing to participate,
were selected for our study. Children requiring pulp therapy
or invasive procedures, children with special health care
needs, and children who declined to participate were
eliminated from our research. The required sample size for
the study was calculated according to the standard sample
size calculating formula.!

The participants included in our study were randomly
divided, by picking a chit from a box, into Group A (Control
group) and Group B (Experimental group) in which their
behaviour, during restorative treatment, was managed by
using Tell Show Do and Virtual Reality respectively. Virtual
Reality gadget [Samsung Gear VR SM-322NZWAINU,
Samsung Electronics Vietnam Co., Ltd] was used for the
children to watch Disney VR in our study. Venham’s picture
test and pulse rate readings using a pulse oximeter [CONTEC
™ CMS50dl 1P22] were assessed pre-operatively and post-
operatively for assessing children’s anxiety.

3. Results

A total of 60 patients were included in the study, of them 60%
were males and 40% were females. In Group A, males and
females were 50% each and in Group B they were 70% and
30% respectively. The intergroup comparison by Chi-square
test showed no statistically significant difference in the
gender distribution. (p=0.1150) The mean age of Group A
and Group B were 8.23 and 7.93 respectively, showing no
statistically significant difference between the two groups by
Independent t-test (p=0.5248).

The Kolmogorov Smirnov test showed that the values of
Group A and Group B do not follow a normal distribution,
hence the non-parametric tests, Mann-Whitney U test, and
Wilcoxon matched-pairs test were used for Inter-group and
Intra-group comparison respectively (p<0.05).

The Intergroup comparison of anxiety by Venham’s
Picture Test (Table 1) and Pulse rate (Table 3) between
Group A and Group B, is found to be not significant by the
Mann-Whitney U test (p= 0.496) whereas on Intragroup
comparison of Venham’s Picture Test (Table 2) and Pulse
rate (Table 4) within Group A and Group B by Wilcoxon
matched-pairs test is found to be statistically significant in
both groups (p=0.0001%).

A correlation test between the changes in Venham’s
picture test and Pulse rate in Group A and Group B by
Spearman’s rank correlation test was done (Table 5); a
positive correlation was found in Group A and Group B. The
‘p’-value for Group A was found to be statistically significant
(p=0.498%).

Patients visiting the Department of Pediatric and Preventive
Dentistry, KAHER's KLE VK Institute Of Dental Sciences

.| Sample size estimated is 23,
adjusted to 30 in each group

Inclusion and
Exclusion criteria

ENROLLMENT

All the 60 samples were allocated randomly by lottery method
into two groups namely Group A (Tell Show Do) and Group B
(Virtual Reality) of 30 each.

|

Recording the level of pre-operative anxiety by
Venham’s Picture Test and pulse rate
v +

Restoration of the tooth Restoration of the tooth

(Tell Show Do method of (Virtual reality method of
Behaviour management) Behaviour management)
¥ ¥
Recording post-operative anxiety by Venham’s Picture
Test and pulse rate

'

The results were tabulated and entered and were
subjected to the statistical tests.

ALLOCATION

INTERVENTION

ANALYSIS

Figure 1: CONSORT Flowchart showing methodology
followed in the study
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Table 1: Intergroup comparison of Venham's picture test between Group A and Group B by Mann-Whitney U test.

Treatment Group A Group B U- Z- P-

times value value value
Mean | SD | Median | IQR Mean SD Median IQR
Pre-operative 220 | 1.52 2.00 1.0 1.80 1.10 1.00 1.00 396.0 0.791 0.429
Post-operative | 0.67 | 0.80 0.50 0.5 0.70 0.75 1.00 0.50 431.0 0.273 0.784
Difference 153 | 111 1.00 0.5 1.10 0.80 1.00 0.63 353.5 1.419 0.155
*p<0.05; Mann-Whitney U test

Table 2: Intragroup comparison of Venham's picture test values within Group A and Group B by Wilcoxon matched pairs
test.

Groups Time points Mean SD Mean SD % of Z-value | P-value Effect
Diff. Diff. | change size
Group A Pre-operative 2.20 1.52
Post-operative 0.67 0.80 1.53 1.11 69.70 4.4573 | 0.0001* 0.6650
Group B Pre-operative 1.80 1.10
Post-operative 0.70 0.75 1.10 0.80 61.11 4.1973 | 0.0001* 0.6600
*p<0.05; Wilcoxon matched pairs test

Table 3: Intergroup comparison of Pulse rate between Group A and Group B by Mann-Whitney U test.

Treatment Group A Group B U- Z- P-value
times Mean SD | Median | IQR | Mean | SD | Median IQR | value | value
Pre-operative 102.67 | 12.3 99.00 7.1 106.2 | 129 101.0 7.2 3705 | -1.168 0.242
Post-operative 98.73 10.8 98.00 2.0 1025 | 8.91 99.0 7.1 362.0 | -1.293 0.195
Difference 3.93 11.2 2.00 1.8 3.70 | 691 2.0 2.6 403.5 | -0.680 0.496
*p<0.05; Mann-Whitney U test

Table 4: Intra group comparison of Pulse rate within Group A and Group B by Wilcoxon matched pairs test

Groups Time points Mean SD Mean SD Diff. % of Z-value | P-value Effect
Diff. change size
Group A Pre-operative 102.67 12.37
Post-operative 98.73 10.86 3.93 11.23 3.83 2.8350 | 0.0046* 0.1130
Group B Pre-operative 106.23 12.90
Pre-operative 102.53 8.91 3.70 6.91 3.48 3.4836 | 0.0005* 0.2290
*p<0.05; Wilcoxon matched pairs test

Table 5: Correlation between the changes in Venham’s picture test and Pulse rate in Group A and Group B by Spearman’s
rank correlation test.

Groups Variable R-value p-value
Group A Venham’s Picture Scale 0.3612 0.498*
Pulse Oximeter
Group B Venham’s Picture Scale 0.2075 0.2716
Pulse Oximeter
*p<0.05; Spearman’s rank correlation test
4. Discussion Dental anxiety has stood fifth among the most feared

situations.® In a cross-sectional study conducted by Kumar et
al., 61.5% of children have shown severe dental anxiety.’
Given its high prevalence, we certainly expect that children
with high dental anxiety often avoid dental care and may have
high DMFT scores as projected in a systematic review and
meta-analysis conducted by Janakiram et al, the mean

In our study, we found that both Tell Show Do and Virtual
Reality methods are equally efficient in reducing the anxiety
of children during restorative treatment. Both groups showed
statistically significant differences in anxiety pre-operatively
and post-operatively.
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prevalence of dental caries in 5-12-year-old Indian children
was 49%.8 We have come a long way from neem sticks to
smart toothbrushes; despite all these efforts, the major
roadblock is supposedly the anxiety associated to the dental
environment and procedures carried out.

The management of an anxious patient depends on
several factors like age, estimated degree of cooperation, and
their medical/dental history; to add to this, if we use a multi-
layered approach rather than relying on a single method,
helps us to improve the management of an anxious patient.®
The widely used behavior management technique especially
for the first visit of a child is the “Tell Show Do” (TSD). This
is a very simple technique and can be used with children to
deal with pre-existing anxieties and fears, or with patients
having their first dental visit.° Thus, in our study, we used
Tell-Show-Do method for the children included in the control
group (Group A).

Audio-visual distraction (AVD) is a simple and effective
method for easing anxious children through their dental
experience. Virtual Reality (VR) is a computer-generated
user interface, it allows the user to interact with the virtually
created environment. VR is expected to be superior to less
technologically advanced AVD methods.'! Therefore, we
used VR in our study and compared it with the TSD method
of behavior management.

In our study, we evaluated dental anxiety of children
belonging to the age group of 6-12 years of age. As stated by
Piaget, this is approximately the third major developmental
stage of cognition, i.e., the stage for concrete operations.
During these years, mental representations of actions become
a part of a child’s cognitive abilities. Thus, these children can
easily understand the Tell Show Do method of behavior
management. Piaget also specified that children in this age
group acquire the ability to understand reliabilities between
length, mass, number, and weight despite their external
differences. Relativeness also develops in the child’s
calculation system during this age.'?> Considering all these
facts, children between the age group of 6-12 years were
selected for our study as they would also understand the
immersive nature of Virtual Reality.

Dental anxiety was assessed by using both subjective and
objective measures, i.e., the Venham’s Picture Test and Pulse
rate respectively in our study. Venham’s Picture Test (VPT)
is a self-reporting, pictorial scale used to measure situational
anxiety for young children. Advantages of using VPT are it
is very simple, easily understood and rapidly administered.*3
The time of assessment of dental anxiety also holds an
important role which can affect the outcomes. A systematic
review revealed that dental anxiety was most widely assessed
prior and after the dental treatment.** Pulse rate is governed
by the Autonomic Nervous System (ANS). Physiological
responses like heart rate, body temperature, respirations vary
in presence of negative emotions.’™ Hence, pulse rate was

also measured in conjunction with the self-reported anxiety
scale.

To rule out the effect of confounding variables on dental
anxiety we included patients having their first appointment
for their dental care. With a view on dental anxiety, there can
be a feeling of apprehension of probable pain, distress, or
threat during treatment in spite of no prior experience.!*

Numerous studies have demonstrated that cortical areas
which are associated with attentional processes and pain
modulation are more active during distraction technique,
whereas the less attentive areas are those associated with
painful stimuli.*&%

Riva et al. stated that in order to achieve the profits of
VR therapy, presence alone is necessary but not sufficient.!’
Riva discussed that VR is so unique in its technology, works
on the same basic mechanism of the brain: embodied
simulations.'®® According to neuroscience, the brain creates
an embodied simulation of the body in the world; this body
is used to represent and predict emotions and actions based
on the concepts and emotions learned throughout life.?* Thus,
in this view, VR can be defined as an “embodied technology”
since it has the likelihood of altering the embodiment
experience of the users.?2232425

Our findings were in accordance to previous studies
conducted by Rangel et al.?8 Sullivan et al.?® and Wiederhold
et al.% which showed that VR was equally efficient when
compared with traditional non-aversive methods of
behaviour management; whereas other studies showed that
there was a positive effect of VR on physiological
measures*?>2® and it could be possibly used as a credible
distraction behaviour management method for reduction of
dental anxiety in children.5:27:31

There are certainly additional advantages to the use of
VR which include ease of use, greater control, and its
frequent application does not affect its positive efficacy.
Apart from these advantages, we also faced some difficulties
during the use of VR in our study, some children were not as
accepting to its use as other children and hence they were
excluded from our study. The size of the VR also posed to be
an issue for some younger children, who could not
accommodate it properly even with the help of head straps.

VR gadget blocked out the clinical setting which may be
anxiety-provoking for some and instead gave them a pleasant
scene on the VR screen, this may lead to a reduction in
anxiety levels,?® but some children may feel blinded by the
VR gadget thus adding on to the child’s anxiety by increasing
the fear of the unknown.?’

Our study concluded that Virtual Reality was as effective
as Tell Show Do method of behaviour management. Both
TSD as well as VR showed a statistically significant decrease
in anxiety levels post-operatively. VR is the new addition to
distraction techniques described in the literature, thus we
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conclude that more studies should be conducted to discover
the unexplored potential of this new immersive technology.
This will help in managing the dental anxiety of children and
also help in increasing their oral health-related quality of life.

5. Limitations

The study was conducted among children from 6-12 years of
age, however children belonging to different age groups may
portray different cognitive behaviors towards the use of VR.
Thus, future studies can be conducted assessing different age
groups. Another limitation is the smaller sample size, studies
with a larger sample size would be beneficial for generalizing
the use of VR in effective behavior management of anxious
children.

6. Ethical Committee Approval

The present randomized control study was conducted in the
Department of Pediatric and Preventive Dentistry, KLE
Academy of Higher Education and Research, KLE VK
Institute of Dental Sciences, Belagavi. Ethical clearance for
the study was obtained from the Institutional review board
(SI. No. 1394).

7. Funding of Sources

None.

8. Conflicts of Interest
None.

Acknowledgement

Authors would like to thank the Dept. of Pediatric and
Preventive Dentistry, KAHER’s KLE VK IDS, Belagavi for
the infrastructure, and patients provided for conducting the
study.

References

1. Mcelroy CM. Dentistry for children. Calif Dent Assoc Trans.
1895;85:556.

2. Kadam KS, Gokhale NS, Hugar SM, Joshi RS, Kohli N, Dialani PK.
Evaluation of Knowledge, Attitude, and Practices about Paediatric
Dental Apps among Paediatric Dentists in India: A Questionnaire-
based, Cross-sectional Study. Animation. 2022;4(364):98-38.

3. Niharika P, Reddy NV, Srujana P, Srikanth K, Daneswari V, Geetha
KS. Effects of distraction using virtual reality technology on pain
perception and anxiety levels in children during pulp therapy of
primary molars. J Indian Soc Pedod Prev Dent. 2018;36(4):364-9.

4. Aminabadi NA, Erfanparast L, Sohrabi A, Oskouei SG, Naghili A.
The impact of virtual reality distraction on pain and anxiety during
dental treatment in 4-6 year-old children: a randomized controlled
clinical trial. J Dent Res Dent Clin Dent Prospects. 2012;6(4):117—
24.

5. Gold JI, Belmont KA, Thomas DA. The neurobiology of virtual
reality pain attenuation. Cyberpsychol Behav Soc Netw.
2007;10(4):536-44.

6. Hmud R, Walsh LJ. Dental anxiety: causes, complications and
management approaches. J Minim Interv Dent. 2009;2(1):67-78.
Doi: moderndentistrymedia.com/sept_oct2007/hmud.pdf

7.  Kumar V, Goud ES, Turagam N, Mudrakola DP, Ealla KK,
Bhoopathi PH. Prevalence of dental anxiety level in 6-to 12-year-

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

old South Indian children. J Pharm Bioallied Sci. 2019;11(2):S321—
4.

Janakiram C, Antony B, Joseph J, Ramanarayanan V. Prevalence of
Dental Caries in India among the WHO Index Age Groups: A Meta-
Analysis. J Clin Diagn Res. 2018;12(8):8-14.

Milgrom P, Newton JT, Boyle C, Heaton LJ, Donaldson N. The
effects of dental anxiety and irregular attendance on referral for
dental treatment under sedation within the National Health Service
in London. Community Dent Oral Epidemiol. 2010;38(5):453-9.
Doerr PA, Lang WP, Nyquist LV, Ronis DL. Factors associated with
dental anxiety. J Am Dent Assoc. 1998;129(8):1111-9.

Wismeijer AA, Vingerhoets AJ. The use of virtual reality and
audiovisual eyeglass systems as adjunct analgesic techniques: a
review of the literature. Ann Behav Med. 2005;30(3):268-78.
Pinkham JR, Casamassimo PS, Fields HW, McTigue DJ, Nowak A.
Pediatric dentistry. Infancy Through Adolescence. 2005;20(20):20.
Venham LL, Gaulin-Kremer E. A self-report measure of situational
anxiety for young children. Pediatr Dent. 1979;1(2):91-6.

Asl AN, Shokravi M, Jamali Z, Shirazi S. Barriers and drawbacks
of the assessment of dental fear, dental anxiety and dental phobia in
children: A critical literature review. J Clin Pediatr Dent.
2017;41(6):399-423.

Panda A. Effect of virtual reality distraction on pain perception
during dental treatment in children. Int J Oral Res. 2017;5(4):278—
81.

Price M, Anderson P. The role of presence in virtual reality exposure
therapy. J Anxiety Disord. 2007;21(5):742-51.

Attar RH, Baghdadi ZD. Comparative efficacy of active and passive
distraction during restorative treatment in children using an iPad
versus audiovisual eyeglasses: a randomised controlled trial. Eur
Arch Pediatr Dent. 2015;16(1):1-8.

Baghdadi ZD. Evaluation of audio analgesia for restorative care in
children treated using electronic dental anesthesia. J Clin Pediatr
Dent. 2000;25(1):9-12.

Riva G. The neuroscience of body memory: From the self through
the space to the others. Cortex 2018;104:241-60.

Riva G, Gaudio S. Locked to a wrong body: Eating disorders as the
outcome of a primary disturbance in multisensory body integration.
Conscious Cogn. 2018;59:57-9.

Barrett LF. The theory of constructed emotion: an active inference
account of interoception and categorization. Soc Cogn Affect
Neurosci. 2017;12(1):1-23.

Turnbull PR, Phillips JR. Ocular effects of virtual reality headset
wear in young adults. Sci Rep. 2017;7(1):1-9.

Sanchez-Vives MV, Slater M. From presence to consciousness
through virtual reality. Nat Rev Neurosci. 2005;6(4):332-9.

Riva G. From virtual to real body: virtual reality as embodied
technology. J Cyber Ther Rehabil. 2008;1(1):7-22.

Riva G. Embodied medicine: what human computer confluence can
offer to health care. In: Gaggioli A, Ferscha A, Riva G, editors.
Human computer confluence: Transforming human experience
through symbiotic technologies. Berlin: De Gruyter Open; 2016. p.
55-78.

Hoffman HG, Doctor JN, Patterson DR, Carragher GJ, Furness III
TA. Virtual reality as an adjunctive pain control during burn wound
care in adolescent patients. Pain. 2000;85(1-2):305-9.

Shetty V, Suresh LR, Hegde AM. Effect of virtual reality distraction
on pain and anxiety during dental treatment in 5- to 8-year-old
children. J Clin Pediatr Dent. 2019;43(2):97-102.
Garrocho-Rangel A, Ibarra-Gutiérrez E, Rosales-Bérber M,
Esquivel-Hernandez R, Esparza-Villalpando V, Pozos-Guillén A. A
video eyeglasses/earphones system as distracting method during
dental treatment in children: A crossover randomised and controlled
clinical trial. Eur J Paediatr Dent. 2018;19(1):74-9.

Sullivan C, Schneider PE, Musselman RJ, Dummett Jr CO, Gardiner
D. The effect of virtual reality during dental treatment on child
anxiety and behavior. ASDC J Dent Child. 2000;67(3):193-6.
Wiederhold MD, Gao K, Wiederhold BK. Clinical use of virtual
reality distraction system to reduce anxiety and pain in dental
procedures. Cyberpsychol Behav Soc Netw. 2014;17(6):359-65.



31.

Dialani et al / Journal of Dental Specialities 2025;13(1):40-45

Rao DG, Havale R, Nagaraj M, Karobari NM, Latha AM, Tharay N,
Shrutha SP. Assessment of efficacy of virtual reality distraction in
reducing pain perception and anxiety in children aged 6—10 years: a
behavioral interventional study. Int J Clin Pediatr Dent.
2019;12(6):510-13.

Cite this article: Dialani P, Badakar C, Hugar S, Saxena N, Patil
V, Kadam K. Comparative evaluation of the effectiveness of
‘Tell Show Do’ (TSD) and Virtual Reality (VR) method of
Behaviour management on anxiety levels of children undergoing
restorative treatment of carious teeth: A randomised control
study. J Dent Spec 2025;13(1):40-45.

45



