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Comparative evaluation of the effectiveness of two 
innovative methods in the management of anxiety in 
a dental office: a randomized controlled trial
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Background: The first dental experience is vital in molding a child's attitude towards dentistry and dental outcomes. 
The cooperation of a child during dental treatment is essential to render successful and high-quality treatment. 
Dental anxiety is common in children undergoing dental treatment. The success of pediatric dental treatments 
and patient comfort depends on controlling the levels of patient anxiety in clinical settings. This study aimed 
to compare the effectiveness of the recorded maternal voice and virtual cognitive tool (Roogies application) 
in the management of pediatric dental patients.
Methods: The study was carried out with children aged of 4-7 years [n = 80, (40 male and 40 female)], without 
any past dental history, and were randomly allocated into two groups. After informed consent was obtained, 
the entire procedure was explained to the parents. Anxiety was assessed pre-, during, and post-treatment by 
measuring pulse rate, and recording Venham Picture Test (VPT) scores. Group A [n = 40; 20 boys and 20 
girls)] was provided with a headphone that played a recorded maternal voice. Group B [n = 40; 20 boys and 
20 girls)] was administered the virtual cognitive tool. After conditioning the children, oral prophylaxis was performed 
for both groups. A comparative evaluation was conducted for each treatment session. 
Results: The intra-group comparison of VPT scores and heart rate for patients assigned to the recorded maternal 
voice showed a statistically significant difference in dental anxiety (P-value ≤ 0.001). 
Conclusion: This study demonstrated that a reduction in dental anxiety with the help of recorded maternal 
voice forms an important component of non-pharmacological behavior management. Alternatively, the use of 
a virtual cognitive tool as an anxiety-reducing technique can also be advocated. 
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INTRODUCTION

Dental anxiety in recent generations is a primary 
concern for dental professionals, as it can significantly 
prevent a child from looking for dental treatment, which 
may lead to further complications and for further 
treatment proceedings [1]. During a child’s first dental 
visit, they tend to experience dental anxiety, which has 

a major impact on their future dental operatory behavior 
and can lead to negligence [2,3]. Various cognitive 
behavioral guidance techniques have been successfully 
used to control dental anxiety in children [4]. Our 
generation has been blessed with the latest technologies 
and advancements.
  Research on mobile dental applications has led to the 
development of promising virtual reality immersion and 
distraction methods. This technique allows the child to 
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             Fig. 1. Materials used in the study.

        Fig. 2. Roogies mobile application.

adjust to the dental office and also enables positive and 
promising conversations between professionals and 
patients [5,6]. Panchal [7] described the use of such 
virtual reality apps for discrete risk as well as prevention 
of caries by exponentially improving oral hygiene and 
dietary habits.
  One such technological application is Roogies, which 
was created by considering the cognitive-behavioral 
principles for children, such as systematic desensitization, 
modeling, distraction, guidance, imagery, and cognitive 
restructuring. The use of the maternal voice as a tool for 

a child’s well-being has been investigated in infants and 
children in the literature. This study aimed to evaluate 
the effectiveness of two innovative techniques for 
managing dental anxiety in children.

METHODS

  
  Materials: materials used in the study were a portable 
finger pulse oximeter, smartphone, Bluetooth head-
phones, and the Venham picture test (VPT) (Fig. 1), and 
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     Fig. 3. Conditioning the child using a recorded maternal voice.

     Fig. 4. Conditioning the child using a cognitive virtual tool (Roogies mobile application).

Roogies mobile application (Fig. 2).
  Methods: This was a parallel-arm-type study design, and 
the allocation ratio was 1:1. The study was approved by the 
institutional ethical committee (CDSRC/IEC/20200803/27). 
Initially, 100 children aged between 4-7 years who 
reported to the Department at the College with their 
parents for dental treatments were assessed. The sample 
size was calculated using the following formula:

   

  With a confidence level of 95% and probability of 0.05, 
the obtained sample size was 80.
  The study was carried out on 80 children (n = 80) 
between the ages of 4-7 years according to our inclusion 
and exclusion criteria, as they tend to have their first 
dental visit at that age. The study was conducted over 
a two-month period (January and February 2022). 
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              Fig. 5. CONSORT flow diagram of the study design.

  The criteria for inclusion were:
  • Child who had no occurrence of dental operatory 

environment. 
  • Child without any systemic disorders.
  • Child without mental disorders.
  • Behaviors were rated as positive (+) or negative (-) 

based on the Frankl behavior rating scale. (Wright’s 
modification).

  • Child who showed willingness for participation.

  The exclusion criteria were:
  • Child or parents who didn’t agree to participate.
  • Behavior was rated as definitely positive (++) or 

definitely negative (--) based on the Frankl behavior 
rating scale. (Wright’s modification).

  After informed consent was obtained, the entire 
procedure was explained to the parents. Anxiety was 
assessed pre- during, and post-treatment using the VPT. 

The pulse rate was also estimated before, during, and after 
completing the procedure. The 40 children allotted to 
group A (Fig. 3) were provided with recorded maternal 
voices using headphones. Another group of 40 children 
allotted to Group B (Fig. 4) was provided with digital 
dental education through a smartphone during the 
treatment. The participants included in the trial 
proceedings were unaware of any kind of procedure they 
were undergoing.
  “Roogies” is an application available on the Google 
Play Store. It can be utilized to joyfully educate the child 
about the whole procedure (for example, oral prophylaxis, 
various restorations, etc.) (Fig. 2, 4).
  The recorded maternal voice was recorded using a 
smartphone before the procedure. The child was provided 
with headphones to listen to the voice during the proce-
dure (Fig. 3). After conditioning the child, an oral pro-
phylaxis procedure was performed in both groups (Fig 5).
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Table 1. Male and female participants (Demographic distribution)

Group Male Female Total participants

Group A - recorded maternal voice 20 20 40

Group B - cognitive virtual tool 20 20 40

Table 2. Age-wise demographic distribution of participants

Age Total participants
4 years 22
5 years 16
6 years 18
7 years 24

Table 3. Intra-group comparison of heart rate in both the groups

Group Time period Numbers
Heart rate

P-value
Mean SD

Group A 
Pre-operative 40 87.00 4.81

 ≤ 0.001***During procedure 40 82.70 3.77
Post-operative 40 78.35 2.89

Group B
Pre-operative 40 87.80 4.61

    ≤ 0.05*During procedure 40 85.10 4.43
Post-operative 40 81.50 3.53

Levels of significance: P ≤ 0.05, *significant, **highly significant, ***very highly significant.

Table 4. Levels of significance of heart rate in both the groups

Group Time period P-value

Group A
Pre-operative

During procedure ≤ 0.001***
Post-operative ≤ 0.001***

During procedure Post-operative ≤ 0.001***

Group B
Pre-operative

During procedure ≤ 0.05*
Post-operative ≤ 0.05*

During procedure Post-operative ≤ 0.05*

Levels of significance: P ≤ 0.05, *significant, **highly significant, ***very highly significant.

  As a primary outcome, the anxiety levels pre- during, 
and post-procedure were assessed by recording the heart 
rate (physiological measurement) and as a secondary 
outcome, the subjective measures of anxiety in the 
treatment duration were recorded and justified using a 
portable finger pulse oximeter and the VPT, respectively. 
(Fig. 3, 4)
  Statistical Package for Social Sciences software (SPSS 
21.0) for Windows was used to perform all statistical 
analyses. The statistical tests used were repeated measures 
ANOVA, Bonferroni test, Friedman test, Wilcoxon 
signed ranks test, unpaired t-test, and Mann Whitney test. 
Statistical significance was set at P < 0.05.

RESULTS

  Forty boys and 40 girls were randomly recruited and 

allocated to two groups. There was a symmetrical 
distribution of participants in both groups (20 male and 
20 female participants in each group) (Tables 1, 2). 
  Intragroup comparison of heart rate in Group A 
(recorded Maternal voice) showed a mean heart rate of 
87.00 ± 4.81 at the preoperative period, 82.70 ± 3.77 
during the procedure, and 78.35 ± 2.89 at the 
post-operative period (Table 3). Statistically, a significant 
difference was present in the change in heart rate from 
preoperative to during the procedure, from preoperative 
to post-operative, and from the procedure to the 
post-operative period in Group A (Table 4).
  Intragroup comparison of heart rate in Group B 
(Roogies application) showed that the mean heart rate was 
87.80 ± 4.61 at the preoperative period, 85.10 ± 4.43 
during the procedure, and 81.50 ± 3.53 at the 
post-operative period (Table 3). Statistically, a significant 
difference was present in the change in heart rate from 
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Table 5. Intragroup comparison of VPT scores in both the groups

Group Time period Numbers
Heart rate

P-value
Mean SD

Group A 
Pre-operative 40 1.60 1.08

 ≤ 0.001***During procedure 40 1.03 0.15
Post-operative 40 0.25 0.43

Group B
Pre-operative 40 1.65 0.77

    ≤ 0.05*During procedure 40 1.58 0.54
Post-operative 40 0.52 0.54

Levels of significance: P ≤ 0.05, *significant, **highly significant, ***very highly significant.

Table 6. Levels of significance of VPT scores in both the groups

Group Time period P-value

Group A
Pre-operative

During procedure ≤ 0.001***
Post-operative ≤ 0.001***

During procedure Post-operative ≤ 0.001***

Group B
Pre-operative

During procedure ≤ 0.05*
Post-operative ≤ 0.05*

During procedure Post-operative ≤ 0.05*

Levels of significance: P ≤ 0.05, *significant, **highly significant, ***very highly significant.

Table 7. Inter-group comparison of heart rates between group A and group B

Time period
Numbers of
participants

Group A (Maternal recorded voice) Group B (Roogies application)
P-value

Mean SD Mean SD
Pre-operative 40 87.00 4.81 87.80 4.61 0.235

During procedure 40 82.70 3.77 85.10 4.43 ≤ 0.001***
Post-operative 40 78.35 2.89 81.50 3.53 ≤ 0.001***

Levels of significance: P ≤ 0.05, *significant, **highly significant, ***very highly significant.

preoperative to during the procedure, from preoperative 
to post-operative, and from the procedure to the 
post-operative period in Group B (Table 4).
  Intragroup comparison of the VPT scores in Group A 
showed mean VPT score was 1.60 ± 1.08 at the 
preoperative time period, 1.03 ± 0.15 during the 
procedure and 0.25 ± 0.43 at the post-operative period 
(Table 5). Statistically, a significant difference was 
present in the change in VPT score from preoperative 
to during the procedure, from preoperative to 
post-operative, and from during the procedure to the 
post-operative period in Group A (Table 6).
  Intragroup comparison of VPT scores in Group B 
showed that the mean VPT score was 1.65 ± 0.77 at the 
preoperative period, 1.58 ± 0.54 during the procedure and 
0.52 ± 0.54 at the post-operative period (Table 5). 
Statistically, a significant difference was present in the 

change in VPT scores from preoperative to during the 
procedure, from preoperative to post-operative, and from 
during the procedure to the post-operative period in 
Group B (Table 6).
  Statistically, no significant difference was present in 
the heart rate between groups A and B during the 
pre-operative period. The mean heart rate was lower in 
group A (82.70 ± 3.77) than in group B (85.10 ± 4.43) 
during the procedure. Statistically, a significant difference 
was present in heart rate between groups A and B during 
the procedure. The mean heart rate was lower in Group 
A (78.35 ± 2.89) than in Group B (81.50 ± 3.53) during 
the postoperative period. Statistically, a significant 
difference was present in the heart rate between Group 
A and Group B during the postoperative period (Table 
7) (Fig. 6).
  Statistically, no significant difference was present in 



Comparing two methods in the management of anxiety

http://www.jdapm.org  301

               Fig. 6. Graph showing Inter-group comparison of Heart Rates between Group A and Group B.

Table 8. Inter-group comparison of VPT scores in group A and group B

Time period
Numbers of 
participants

Group A (maternal recorded voice) Group B (roogies application)
P-value

Mean SD Mean SD
Pre-operative 40 1.60 1.08 1.65 0.77 0.976

During procedure 40 1.03 0.15 1.58 0.54 ≤ 0.001***
Post-operative 40 0.25 0.43 0.52 0.54    ≤ 0.05*

Levels of significance: P ≤ 0.05, *significant, **highly significant, ***very highly significant.

                Fig. 7. Graph showing Inter-group comparison of Venham picture test scores in Group A and Group B.

the VPT scores between groups A and B at the 
pre-operative period. The mean VPT score was lower in 
group A (1.03 ± 0.15) than in group B (1.58 ± 0.54) 
during the procedure. Statistically, a significant difference 
was present in the VPT score between groups A and B 

during the procedure. The mean VPT score was lower 
in Group A (0.25 ± 0.43) than in Group B (0.52 ± 0.54) 
during the postoperative period. Statistically, a significant 
difference was observed in the VPT scores between 
Group A and Group B during the postoperative period 
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(Table 8) (Fig. 7).

DISCUSSION

  For several years, dental fear and anxiety have been 
recognized as crucial sources of trouble in managing 
children during dental procedures [8,9]. Anxiety and fear 
during simple dental procedures in children have been 
recognized as major health problems. Moreover, it has 
been ed that the effects of dental fear and anxiety may 
persist until adolescence and become a major cause of 
negligence and avoidance of dental treatments. This kind 
of fear and dental anxiety have also been recorded as 
a root cause of disruptive behavior in children in dental 
offices. In order to prevent such health-negligent behavior 
of the children in the dental office, a major emphasis has 
been placed on appropriate pediatric management 
techniques and modalities. 
  The noise of cutting the dentin, sight of needles, sounds 
of drills, and smell of various filling and sealing materials 
can aggravate dental anxiety and fear. Treating such 
anxious children often results in stressful conditions for 
dentists as well. Therefore, it is important to study the 
imperativeness and intensity of dental anxiety in children. 
With ongoing research, several new techniques for 
assessing dental anxiety in children have emerged. [10]
With all due respect to old techniques such as 
observation, measuring characteristics using various 
scales, and pictorial presentations, we have entered an era 
of utilizing digital technologies to assess dental anxiety 
in children. Earlier, in the assessment of dental anxiety, 
the methods were mainly divided into two types: one that 
relied on the observations of reactions of children, and 
the other was measurement techniques. Owing to several 
contraindications and limitations of these early methods, 
we have stepped ahead in an era where we have started 
utilizing digital technologies to assess dental anxiety and 
fear. [10]
  The conclusion of the study conducted by Brand et al. 
correlated the increase in heart rate in several dental 

phobic and anxious children before treatment [11].
For a few years, the recorded maternal voice has been 
utilized as one of the finest weapons to reduce dental 
fear and anxiety in children. Various areas of a child’s 
brain are engaged by their mother’s voice, which is 
claimed in the latest study conducted by the Stanford 
University of Medicine. As per the study, it is claimed 
that different areas of the brain respond more powerfully 
to the mother’s voice, which is involved in producing 
a number of emotions in various situations [12]. 
  A study published in the National Academy of Sciences 
found that children’s social communication skills can be 
predicted from the brain region activated by the child’s 
own mother’s voice [12].
  One study included evidential data regarding increased 
screen time and mobile usage in preschool children [13]. 
This significant depletion of awaiting anxiety can be 
accredited to the reduction of anticipatory anxiety and 
can be attributed to exposure to the treatment in a joyful 
method by this dental educational application called 
“Roogies.” The cognitive pediatric dentistry paradigm has 
recently played a vital role in behavior management, 
which aids in well-formed and structured dental 
treatment. The results of the present study are similar to 
those of other studies, in which smartphone applications 
showed better results [14-16].
  A possible limitation of the study is the small sample 
size and study period, and the use of non-invasive 
procedures alone. Future studies are required to confirm 
the efficacy of both methods using invasive procedures. 
In conclusion, from the above study, behavioral 
remodeling utilizing a recorded maternal voice has proven 
to be more promising than the virtual cognitive tool 
technique. Alternatively, a virtual cognitive tool can also 
be used to educate children about various dental 
treatments.
  Thus, the recorded maternal voice was more effective 
in controlling the child’s anxiety without any dental 
history.



Comparing two methods in the management of anxiety

http://www.jdapm.org  303

AUTHOR ORCIDs

Jay Panchal: https://orcid.org/0000-0002-6997-0473
Anup Panda: https://orcid.org/0000-0002-9229-0097
Krishna Trivedi: https://orcid.org/0000-0002-5419-6534
Deepika Chari: https://orcid.org/0000-0003-2514-9031
Rushita Shah: https://orcid.org/0000-0001-9380-286X
Binny Parmar: https://orcid.org/0000-0001-6612-3175

AUTHOR CONTRIBUTIONS

Jay Panchal: Conceptualization, Methodology, Project administration, 
Writing – review & editing

Anup Panda: Formal analysis, Supervision
Krishna Trivedi: Conceptualization, Formal analysis
Deepika Chari: Data curation, Methodology
Rushita Shah: Investigation, Writing – review & editing
Binny Parmar: Investigation, Writing – review & editing

ACKNOWLEDGMENT: The authors of this manuscript have 
not received any financial aid for authorship and 
publication. We are grateful to the children and their 
parents for their participation in the study.
CONFLICT OF INTEREST: None
FUNDING: This research did not receive any specific 
grants from funding agencies in the public, commercial, 
or not-for-profit sectors.

REFERENCES

 1. Roshan NM, Virupaxi SG, Bharath KP, Poornima P, 

Nagaveni NB, Neena IE. A comparative study of filmed 

modeling and tell-show-do technique on anxiety in children 

undergoing dental treatment. J Oral Health Comm Dent 

2018; 12: 20-4. 

 2. Shetty RM, Khandelwal M, Rath S. RMS pictorial scale 

(RMS-PS): an innovative scale for the assessment of child’s 

dental anxiety. J Indian Soc Pedod Prev Dent 2015; 33: 

48-52.

 3. Rantavuori K, Zerman N, Ferro R, Lahti S. Relationship 

between children's first dental visit and their dental anxiety 

in the Veneto Region of Italy. Acta Odontol Scand 2002; 

60: 297-300.

 4. Cianetti S, Lombardo G, Lupatelli E, Pagano S, Abraha 

I, Montedori A, et al. Dental fear/anxiety among children 

and adolescents. A systematic review. Eur J Paediatr Dent 

2017; 18: 121-30.

 5. Nuvvula S, Alahari S, Kamatham R, Challa RR. Effect 

of audiovisual distraction with 3D video glasses on dental 

anxiety of children experiencing administration of local 

analgesia: a randomised clinical trial. Eur Arch Paediatr 

Dent 2015; 16: 43-50.

 6. Nunna M, Dasaraju RK, Kamatham R, Mallineni SK, 

Nuvvula S. Comparative evaluation of virtual reality 

distraction and counter-stimulation on dental anxiety and 

pain perception in children. J Dent Anesth Pain Med 2019; 

19: 277-88.

 7. Panchal V, Gurunathan D, Shanmugaavel AK. Smartphone 

application as an aid in determination of caries risk and 

prevention: a pilot study. Eur J Dent 2017; 11: 469-74.

 8. Milgrom P, Weinstein P, Kleinknecht R, Getz T. Treating 

fearful dental patients: a patient management handbook. 

New York, Reston Publishing Company, 1985.

 9. Chellappah NK, Vignehsa H, Milgrom P, Lam LG. 

Prevalence of dental anxiety and fear in children in 

Singapore. Community Dent Oral Epidemiol 1990; 18: 

269-71.

10. Aartman IH, van Everdingen T, Hoogstraten J, Schuurs 

AH. Self-report measurements of dental anxiety and fear 

in children: acritical assessment. ASDC J Dent Child 1998; 

65: 252-8.

11. Brand HS, Abraham-Inpijn L. Cardiovascular responses 

induced by dental treatment. Eur J Oral Sci 1996; 104: 

245-52.

12. Menon V. Mom's voice activates many different regions 

in children's brains [Internet]. News Center. 2021. Available 

from

https://med.stanford.edu/news/all-news/2016/05/mom

s-voice-activates-different-regions-in-children-brains.html

13. Shah RR, Fahey NM, Soni AV, Phatak AG, Nimbalkar 

SM. Screen time usage among preschoolers aged 2-6 in 

rural Western India: a cross-sectional study. J Family Med 

Prim Care 2019; 8: 1999-2002.

14. Patil VH, Vaid K, Gokhale NS, Shah P, Mundada M, 

Hugar SM. Evaluation of effectiveness of dental apps in 



Jay Panchal, et al

304  J Dent Anesth Pain Med  2022 August; 22(4): 295-304

management of child behaviour: a pilot study. Int J Pedod 

Rehabil 2017; 2: 14-8.

15. Shah HA, Nanjunda Swamy KV, Kulkarni S, Choubey 

S. Evaluation of dental anxiety and hemodynamic changes 

(Sympatho-Adrenal Response) during various dental 

procedures using smartphone applications v/s traditional 

behaviour management techniques in pediatric patients. 

Int J Appl Res 2017; 3: 429-33.

16. Lee JH, Jung HK, Lee GG, Kim HY, Park SG, Woo 

SC. Effect of behavioral intervention using smartphone 

application for preoperative anxiety in pediatric patients. 

Korean J Anesthesiol 2013; 65: 508-18. 


