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Ab s t r Ac t 
Aim: To evaluate the effectiveness of three different behavioral modification techniques: tell-play-do (TPD), film modeling, and use of smartphone 
dental app in the management of child behavior.
Settings and design: Seventy-five children aged between 6 years and 9 years who were on their first dental visit were randomly divided into 
three groups. The study was conducted into two visits.
Materials and methods: First visit: group I—children watched a film containing various dental procedures performed on a child model followed 
by oral prophylaxis; group II—TPD techniques were introduced with dental instruments imitating various playing objects followed by oral 
prophylaxis; group III—children were asked to use mobile dental application followed by oral prophylaxis. Second visit: After 7 days interval, 
all the children were subjected to class I restorative treatment using glass-ionomer cement. In both visits, the heart rate (HR), facial image scale 
(FIS) score, and Venham’s pictorial index (VPI) score were evaluated before the intervention, after the intervention of behavior modification 
technique, and during the dental procedure.
Statistical analysis used: One-way ANOVA test followed by the post hoc Tukey test was used to compare HR and the Kruskal–Wallis test was 
used to compare the FIS and VPI of all three groups.
Results: The average HR, FIS, and VPI scores were significantly lower among children who received TPD intervention compared to those who 
received film modeling intervention and mobile dental application.
Conclusion: Tell-play-do technique is more effective in reducing children’s fear and anxiety for dental treatment. Tell-play-do can be a functional 
alternative method to tell-show-do (TSD) and modeling techniques during dental treatment.
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In t r o d u c t I o n 
The primary emotion of a child while entering into a dental office 
is anxiety and fear.1 Dental anxiety and fear being attributed by 
many as one of the major causes to avoid seeking dental care 
by children and is one of the big challenges in the dental office.1 
Alleviating a child’s dental anxiety is needed in mitigating the 
immediate fear and it also prevents apprehension from continuing 
in the later stages of life. It is of vital importance that any approach 
to behavioral management for the dental child patient must be 
implanted in empathy and a concern for the well-being of every 
child.2

The American Academy of Pediatric Dentistry (AAPD) 
recommended concentrating more on non-pharmacologic 
intervention in future studies.3 Most commonly used behavior 
management techniques (BMTs) by pediatric dentists are tell-
show-do (TSD) and modeling.2,4–8

Several studies have evaluated the efficiency of film modeling 
in the reduction of a child’s dental anxiety.9–12 In film modeling, 
children were prepared for dental procedures by observing a film in 
which various dental procedures were performed on a child model 
having cooperative behavior. Children may reproduce behavior 
exhibited by the child model in the film.

However, just by obser ving a model, explaining, or 
demonstrating the dental procedure may not provide a more 
explanatory concept, instead of it makes them play with dental 
imitating instrument toys which will provide a more explanatory 

concept. Using the idea of learning by doing concept TSD 
technique was modified to tell-play-do (TPD). In this, children 
were asked to play with dental imitating toys and explained 
about it which includes various diagnostic instruments (mouth 
mirror and dental probe), airotor, suction (saliva ejector), and air/
water syringe.

Nowadays children from all age groups play countless games on 
the phone, talking to their friends for long hours, or even browsing 
the internet. Today, we have many apps available on mobile phones 
to educate the children about the procedures of their dental 
treatment which can help to alleviate fear.
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On search of the literature, a small number of studies could 
be found on the management of pediatric patients using the TPD 
technique and dental apps.

This study aimed to evaluate the effectiveness of three different 
behavioral modification techniques; TPD, film modeling, and the 
use of smartphone dental app in the management of child behavior 
during dental practice.

MAt e r I A l s A n d Me t h o d s 
After obtaining the ethical clearance from the institutional review 
board and written consent from parents, 75 children having age 
between 6 year and 9 years (±4 months) of age were enrolled in 
the study based on inclusion and exclusion criteria.

Inclusion Criteria
Children aged between 6 years and 9 years having a first dental visit 
and no previous history of hospitalization. A child should have a 
caries cavity lesion in one of the primary molars and needed class 
I glass-ionomer restoration without local anesthesia was included 
in the study.

Exclusion Criteria
Children who were from single-parent families and mentally 
challenged that could compromise their understanding of the 
study, those who were undergoing medical treatment that might 
affect heart rate (HR), and those with heartbeat disorders were 
excluded from the trial.

Each child’s parents or guardians were explained in detail 
about the study. They were informed about their right to refuse or 
discontinue their participation at any time and were then asked to 
sign the consent form.

Study Design
Study subjects were randomly allocated into three groups:

• Group I: Children who were prepared for dental treatment by 
the film modeling technique.

• Group II: Children who were prepared for dental treatment by 
the TPD technique.

• Group III: Children who were prepared for dental treatment by 
using a mobile dental app called “My Little Dentist” developed 
by Tenolgix Games available on the Google Play Store on 
smartphones.

The study was divided into two visits.

First Visit
Group I
In group I, the child was directed toward the room to watch a 
film (Fig. 1). Children watched a film containing various dental 
procedures like TSD, prophylaxis, and restorative procedure 
performed on a 6-year-old cooperative child model for 15 minutes 
followed by oral prophylaxis. (The produced film had been 
approved by three pediatric dentists.) The duration of this was 
standardized for 15 minutes and then the child was directed to the 
clinical area and oral prophylaxis was performed.

Group II
In group II, the child was taken to the play area, where the 
customized dental imitating instrument toys and a cartoon 
character (Chotta Bheem) with mouth wide open were available. 

The child was explained about all the dental imitating instrument 
objects using appropriate euphemisms and procedures in phrases 
appropriate to the developmental level of the child and they were 
allowed to play with dental imitating instrument toys including 
diagnostic instruments (mouth mirror and dental probe), airotor, 
suction (saliva ejector), air/water syringe tips to play and perform 
a dental procedure on the cartoon character (Fig. 2). Also, the 
noise was incorporated in the dental object resembling a clinical 
sound effect followed by oral prophylaxis. The duration of this was 
standardized for 15 minutes; then, the child was directed to the 
clinical area and oral prophylaxis was performed.

Group III
The child was made to make use of the “My Little Dentist” app and 
perform virtual dental treatments (Fig. 3). The app gave an idea to 
the child how and what would be the nature of their treatment. 
The children were virtually made dentists. They were made to 
perform dental procedures that included oral prophylaxis, filling, 
and extractions. The duration of this was standardized for 15 
minutes; then, the child was directed to the clinical area and oral 
prophylaxis was performed.

Evaluation at the First Visit
Each group’s children were evaluated in the following sequence:

Before Intervention
Immediately after the child entered the department check anxiety 
level by measuring HR (using Gibson finger oximeter), facial image 
scale (FIS), and Venham’s pictorial scale (VPS).

After Intervention
The respective child was directed to a separate room to receive a 
particular intervention like Filmed modeling or TPD or allowed to 
use a dental app. Then, again, all parameters were noted.

During Oral Prophylaxis
During the oral prophylaxis procedure, all parameters were noted.

Second Visit
After 7 days interval, all the children were subjected to restorative 
treatment. In this visit, the occlusal cavity (class I) was prepared for 
the restoration of teeth using glass-ionomer cement using the same 

Fig. 1: Film modeling
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treatment protocol. The duration of the whole procedure was 30 
minutes for each child.

Evaluation at Second Visit
The child’s response was noted before and during cavity 
preparation and restoration. Check for HR (using Gibson finger 
oximeter), FIS, and VPS.

Statistical Analysis
Data obtained were compiled on an MS Office Excel Sheet and 
were subjected to statistical analysis using the Statistical Package 
for Social Sciences (SPSS v 21.0, IBM).

Mean HR (numerical value) was compared in-between the three 
groups using a one-way ANOVA test. Change of HR at different 
duration was compared in-between three groups using the post 
hoc Tukey test. Kruskal–Wallis test was used to compare the FIS and 
Venham’s pictorial index (VPI) of all the groups depending on their 
mean ranks. For all the statistical tests, p < 0.05 was considered to 
be statistically significant.

re s u lts
A total number of 75 children participated in the study and were 
allocated between three groups, i.e., film modeling (n = 25), TPD 

(n = 25), and smartphone dental application (n = 25). Data revealed 
that all three groups were the same in demographic characteristics 
including their mean age and participation in the same school.

Oral screening, oral prophylaxis, and restorative treatment were 
completed for each group. The data obtained were statistically 
analyzed using SPSS version 21.0.

Mean HRs were significantly lower among children in group II 
than among those in group I during the first visit (after intervention), 
p = 0.029, and also in the second visit (during restoration), p = 
0.033. Similarly, the mean change in HRs was significantly lower 
in group II when compared with that of group III children (after 
intervention), p = 0.046, and in group I when compared with group 
III (after intervention), p = 0.031, at the first visit. Also, the mean HR 
was significantly lower in-between group II and group III (during 
restoration), p = 0.050.

Accordingly, HR mean scores during the first visit (before the 
intervention and during the oral prophylaxis procedure) showed 
no significant differences p = 0.349 and p = 0.853, respectively. 
Overall percentage reduction in HR was more in group II (12.64%) 
than in group I (11.83%) and group III (4.40%) in the second visit 
(after restoration). Mean HR at different intervals was significantly 
lower among children in group II than among those in group I and 
group III (Fig. 4).

The difference in FIS scale score was significantly lower 
in-between group II when compared with group I and group III in 
the first visit (after intervention) p = 0.029 and p = 0.031, respectively. 
Similarly, the mean change in the FIS scale score was significantly 
lower in group I when compared with that of group III children in 
the first visit (after intervention) p = 0.046. Mean FIS scores before 
intervention, during oral prophylaxis, and during procedure (first 
visit) showed no significant differences p = 0.477, p = 0.539, and 
p = 0.664, respectively. Overall unit reduction in FIS was more in 
group II (1.76%) than in group I (1.52%) and group III (1.36 %) in the 
second visit (after restoration). Mean FIS at different intervals was 
significantly lower among children in group II than among those 
in group I and group III (Fig. 5).

The mean VPI scale score was significantly lower in-between 
group II when compared with group I and group III (after 
intervention) p = 0.040 and p = 0.045, respectively. Similarly, 
the mean change in VPI score was significantly lower in group 
II when compared with that of group III children in the second 

Fig. 2: Tell-play-do model (Chotta Bheem) and dental instrument 
imitating toys

Fig. 3: The dental app (“My Little Dentist” app)

Fig. 4: Comparison of change in HR among three groups
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visit (during restoration) p = 0.025. Accordingly, mean VPI scores 
before the intervention and during oral prophylaxis procedure 
(first visit) showed no significant differences p = 0.377 and p = 
0.173, respectively. Mean VPI at different intervals was significantly 
lower among children in group II than among those in group I and 
group III (Fig. 6).

dI s c u s s I o n
Dental fear is a common problem in children and adolescents. Fear 
of the unknown provokes anxiety in the dental office. It is one of 
the major causes of avoid seeking dental care for children.13 The 
child’s behavior on dental visits depends on various variables like 
age, past medical and dental history, parent’s anxiety for seeking 
dental treatments, and parental behavior.4,13

The management of children’s behavior is a vital component 
of pediatric dental practice. The first dental visit plays an inherent 
role in eliciting a positive dental attitude. Cooperation of child 
during dental treatment is of prime importance to render good 
quality of treatment.5

Behavior management techniques are aimed at enhancing a 
child’s cooperation, establish proper communication, decrease fear 
and anxiety, render successful and good quality dental care, build 
a trusting relationship between the dentist, child, and parent, and 
promote the child’s positive dental attitude.

To date, many BMTs are available to dental practitioners, namely, 
TSD, desensitization, modeling, distraction, positive reinforcement, 
hand-over-mouth, voice control, restrain/protective stabilization, 
conscious sedation, and general anesthesia. However, TSD and 
modeling technique are the foundation of the child’s education 
and behavior guidance at first visits. Modeling can be either live 
or film modeling. Tell-show-do and modeling depend on learning 
theory in which children are either explained or demonstrated 
about the dental procedure. However, the TPD technique is based 
on learning by doing theory. It may give more relevant information 
to children about various dental instruments and dental procedures 
and can be a more practical way to understand the dentist frame 
of reference.4,5,13

Nowadays children use mobile phones for various purposes 
like playing games, communicating with friends, or browsing the 
internet for fun. Hence, the mobile phone can be used for patient 

education. There are many dental apps available that give clinical 
information to children in a way that is easy to understand. It 
provides 3D images, different treatment plans, and educational 
counseling, so the patients can better understand their course of 
treatment.

This study was designed to evaluate and compare the efficiency 
of film modeling, TPD technique, and the use of smartphone dental 
application in reducing child anxiety during dental treatment.

In the TPD technique, a two-way interchange of information 
takes place between dentist and child. After performing dental 
treatment by using dental imitating toys, the child gets an idea 
about the various dental procedures. Also, he gets exposed to 
various sights and noise of equipment used in dental practice. This 
develops more cooperative behavior.5

Vishwakarma et al. in 2017 have compared two different 
behavioral modification techniques; TPD and live modeling among 
5- to 7-year-old children and reported that the TPD technique is 
more efficient than the live modeling technique to reduce children’s 
fear and achieve more cooperative behavior during treatment. 
They found that mean HR at different intervals was significantly 
lower among children in the TPD group than among those in the 
live modeling group during the first visit (after the intervention 
and during the procedure) and also in the second visit (during the 
procedure). Hence, the TPD technique may be an alternate method 
to TSD and live modeling technique.5

Patil et al. in 2017 have conducted a study on 60 children who 
were made to use a mobile dental app called “My Little Dentist” 
which is developed by Tenlogix Games available on the Google Play 
Store on smartphones. Their anxiety levels were noted before and 
after playing the game using the face imaging scale. The results 
were found to be highly significant; 86.67% of patients turned from 
a negative to positive behavior, 11.67% from positive to definitely 
positive, and 1.67% from definitely negative to negative according 
to Frankl’s behavior rating scale and reported that the mobile dental 
app is useful to alleviate child’s fear and anxiety toward dental 
treatment and it can be used as an adjunct with the conventional 
behavior management techniques.6

Sharma and Tyagi in 2011 have conducted a retrospective 
study and assessed 328 children’s behavior using Frankl’s behavior 
rating scale during dental visits. Live modeling and TSD behavior 
management techniques were used before conducting any 

Fig. 5: Comparison of change in FIS among three groups Fig. 6: Comparison of change in VPI among three groups
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procedure. They reported that proper assessment of children’s 
behavior can help the dentist to use proper treatment plan by 
using more appropriate behavior management techniques and 
both, live modeling and TSD are very effective in modifying a 
child’s behavior.2

The study results of and Farhat-McHayleh et al. in 20097 and 
Alrshah et al. 20148 showed that children’s HRs were significantly 
less when the mother was available as a live model as compared 
to father. Also, live modeling is more effective as compared to the 
TSD technique to reduce a child’s anxiety and fear.

Paryab and Arab in 2014 evaluated the effect of filmed modeling 
in comparison with TSD technique children aged between 4 and 
6 years during dental practice. In both groups, HR and behaviors 
of children using Venham and Frankl rating scales were recorded 
and found a statistically significant difference between both the 
groups. They reported that filmed modeling can be an alternative 
method to the TSD technique.14

Facial image scale and VS were used to quantify the Child’s 
behavior reactions as these are the easiest and one of the fastest 
methods with reliability and validity for statistical analysis.15 In this 
study, analysis of FIS and VS revealed that the fear perception range 
by group II (TPD) was significantly lower compared to group I (live 
modeling) and group III (mobile dental application).

Humphris et al. in 1995 have used a similar scale (FIS and VS) 
for study and reported that live modeling was a more effective 
technique than TSD in reducing a child’s anxiety.16

In the present study, modification of TSD to TPD is significantly 
effective than film modeling in reducing not only the HR 
(physiological index) but also the cooperative behavior (FIS and VS). 
Also, the use of the mobile dental application in educating patients 
was less effective as compared to TPD to reduce the child’s anxiety.

Also, the number of children showing more positive behavior 
had increased after the intervention of behavior modification 
technique in all three groups.

Before intervention to after intervention, the number of 
children showing positive response and cooperative behavior was 
increased more in the TPD technique (group I) followed by film 
modeling (group I) and then in the subjects who were subjected 
to play with the mobile dental application (group I). From the first 
visit to the second visit, the number of children showing more 
cooperative behavior was significantly more in group II than in 
group I and group III.

Similar studies conducted by Howitt and Stricker in 197017 and 
Sharma and Tyagi in 20112 also concluded that a child’s arousal level 
was reduced as they became accustomed to the dental situation.

According to our study, the TPD technique among 6- to 9-year-
old children is impressively effective and 87% were definitely 
positive during the second visit of the restorative procedure.

The results of this study showed that the TPD technique was 
more effective among all the three groups on child anxiety levels 
and increased the cooperative behavior during dental treatment 
in children aged between 6 years and 9 years.

By simple modification of TSD to TPD can have a good impact 
on younger children, so that they can feel comfortable and 
accept the dental treatment. Ultimately, it brings about more 
cooperative behavior. However, children should be continuously 
under observation while using mobile phones. Also, in the present 
study, a fewer number of patients were included and patients with 
past negative dental/medical history were excluded. Hence, more 

studies are required for evaluating the success rate of TPD and the 
use of smartphone apps for patient education.

co n c lu s I o n
According to the methodology and the results of the present study,

We can conclude that:

• Tell-play-do technique is more efficient than film modeling 
technique and use of the mobile dental application to control 
6–9-year-old children’s anxiety to achieve more cooperative 
behavior during dental treatment as TPD technique gives more 
conceptual insight about the dental instruments and concrete 
experience to dental procedures to children before starting 
any treatment.

• Use of mobile dental applications can be used as an adjunct with 
conventional behavior modification techniques.

cl I n I c A l s I g n I f I c A n c e
Tell-play-do technique can be used as an alternative method to 
TSD and film modeling technique for managing a child’s anxious 
behavior.
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