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Abstract

Background: Dental anxiety is a major obstacle to
effective pediatric dental care, often leading to
negative behaviour and treatment avoidance. Pre-
visit Imagery has shown to play a vital role in
shaping a child’s first dental experience. Aim: To
evaluate the effect of Al-generated pre-visit imagery
on anticipatory dental anxiety and behaviour in
children aged 4—-10 years during their first dental
visit. Study Design: An observational study was
conducted on 60 children aged 4-10 years,
randomly allocated into two groups: intervention
group (Al-generated imagery) and control group
(conventional verbal/non- verbal communication).
Anxiety was assessed using the Venham’s Picture
Scale (VPS) and behaviour was evaluated using
Frankl’s Behaviour Rating Scale (FBRS) before and
during treatment. Statistical analysis used: Data
were analyzed using SPSS version 20.0 with Mann
Whitney U Test and Wilcoxon Signed Rank Test.
Results: In the intervention group, the mean FBRS
improved significantly from 1.87 + 0.62 to 3.70 +
0.46, and VPS scores reduced from 6.13 + 1.40 to
2.77 + 1.25 (P <£0.001). The control group showed a
lesser improvement, with FBRS increasing from
1.90 + 0.71 to 2.30 £ 0.87 and VPS decreasing from
6.40 = 1.47 to 5.33 = 1.84 (P < 0.001). Inter-group
comparison showed significantly better behaviour
and lower anxiety in the Al group during and after
treatment (P < 0.001). Conclusion: Al-generated
pre-visit imagery is an effective behaviour
management tool, improving child’s cooperation
during treatment compared to conventional behavior
approaches.

Keywords: Al-Generated Pre-visit Imagery,
Dental anxiety, Pediatric dentistry, Behaviour
management.

I. Introduction

Effective management of children’s fear
and anxiety is crucial in pediatric dentistry. The first
dental visit is particularly critical, as it influences
future attitudes toward oral health and can determine
long-term  treatment  acceptance.!  Negative
experiences during this visit may lead to heightened
anxiety and  increased  dependence  on
pharmacological interventions.? Dental anxiety often
arises from unfamiliar clinical stimuli, such as
dental drill sounds, expectations of injections and is
influenced by child’s temperament, developmental
stage and  parental  factors.>  Preparatory
interventions like pre-visit imagery have been
employed to reduce anticipatory fear by
familiarizing children with the dental environment.
However, conventional imagery is typically generic
and may not fully address individual concerns. With
recent advances in Artificial Intelligence (Al),
personalized, child-friendly pre-visit imagery offers
a novel approach to improving cooperation and
reducing anxiety. Hence, the present study was
conducted to evaluate the effectiveness of Al-
generated pre-visit imagery on dental anxiety and
behaviour in children aged 4-10 years undergoing
dental treatment.
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II.  Materials and Methods

This study was designed as an
observational study to evaluate the effect of Al-
generated pre- visit imagery on dental anxiety and
behavioural outcomes in children during their first
dental visit. The study was conducted in the
Department of Pedodontics and Preventive Dentistry
and was approved by Institutional Ethical
Committee. Written informed consent was obtained
from parents/guardians and verbal assent was taken
from the children before participation. A total of 60
children aged 4-10 years, reporting for their first
dental visit, medically healthy and capable of
understanding and  undergoing  non-invasive
treatment such as Scaling, Restorative procedures,
Pit and Fissure Sealants and Preventive Fluoride
Therapy were included over the period of 3 months.
Children Below 4 years and above 10 years, having
past dental experience, with any visual and learning
impairment or any other systemic condition were
excluded.

The method for sample size determination
in the present study was adapted from Reddy ef al
(2023)*, who powered their study on the Venham’s
Picture Scale with an assumed clinically meaningful
difference of 1 SD. The present study specified a
two-sided o of 0.05 and 80% power, and the sample
size was determined using the standard formula for
two independent groups with equal allocation : nper
group = 2(Z 1-an+Z 1-p)*/ d?

where d is the standardized effect size
(A/6), Z1-4»=1.96 and Z 1-3=0.84.

With n = 30 per group (total N = 60), the
study has 80% power to detect a between-group
difference of approximately d~0.72 SD on the VPS.

Total of 60 children (4—10 years) meeting
the inclusion criteria, were randomly allocated into
two groups using simple random sampling: the
control group (n = 30) received conventional
verbal/non-verbal communication in the waiting
area, while the intervention group (n = 30) was
shown Al-generated, child-friendly visual content
simulating the dental environment prior to
treatment.

Dental anxiety was assessed by Venham’s
Picture Scale. The Venham’s Picture Scale is a card
comprised of 8 pair of drawings, where each pair
represents one anxious figure and one non — anxious
figure. The patient is asked to point to which figure
represents them the most before and during the
appointment. The final score would range from 0
(least anxious) to 8 (most anxious).” Frankl’s
Behaviour Rating Scale was utilized to evaluate the
child’s behaviour both prior to treatment and during
the dental procedure. This scale classifies behaviour
into four categories starting from score 1 to 4 as
definitely negative (— —), negative (—), positive (+)
and definitely positive (+ +).® Required treatment
was conducted and behaviour during treatment was
assessed using Frankl’s Behaviour Rating Scale.
Post-treatment ~ Anxiety was assessed using
Venham’s Picture Scale. Then the data was recorded
and statistically analysed. The examiner assessing
anxiety and behaviour using the Venham’s Picture
Scale and Frankl’s Behaviour Rating Scale was
blinded to group allocation and data analysis was
performed by an independent statistician masked to
the group coding. Statistical tests was done by using
Mann

Whitney U Test and Wilcoxon Signed Rank
Test and the data were analysed using SPSS Version
20.0 Software. Data analysis comprised the
description of  participant’s demographic
characteristics with comparison of age and sex
distribution between the two study groups; and the
evaluation of dental anxiety and behaviour scores to
assess differences related to the intervention.

III. Results

Anxiety and Behaviour was assessed pre-
treatment and during the treatment and the mean
reduction was compared. In the Intervention group,
the mean Frankl’s Behaviour Rating Scale increased
significantly from 1.87 + 0.62 pre-treatment to 3.70
+ 0.46 during treatment (P < 0.001). The mean
VPS score reduced from 6.13 + 1.40 pre-treatment
to 2.77 + 1.25 post-treatment (P < 0.001). (Table 1)

Table 1 : Comparison of Behaviour Assessment and Anxiety Assessment in study group

[Parameter Time period Number Mean SD \P-value
Behaviour Pre treatment 30 1.87 0.62

Assessment During treatment (30 3.70 0.46 < 0.001*
IAnxiety Pre treatment 30 6.13 1.40

Assessment Post treatment 30 2.77 125 < 0.001*

Level of Significance p < 0.05, * Significant, ** Non Significant
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In the Control group, the mean Frankl’s Behaviour Rating Scale increased from 1.90 £ 0.71 pre-treatment to
2.30 £ 0.87 during treatment (P = 0.001). The mean VPS score decreased from 6.40 + 1.47 pre-treatment to 5.33

+ 1.84 post-treatment (P < 0.001). (Table 2)

Table 2 : Comparison of Behaviour Assessment and Anxiety Assessment in control group

[Parameter Time period Number Mean SD \P-value
Behaviour Pre treatment 30 1.90 0.71

Assessment During treatment [30 2.30 0.87 0.001*

IAnxiety Pre treatment 30 6.40 1.47

Assessment Post treatment 30 5.33 1.84 <0.001*

Level of Significance p <0.05, * Significant, ** Non Significant At pre.

treatment level, no significant difference was observed in behaviour scores (P = 0.882) or anxiety scores (P =
0.393) between the study and control groups. During treatment, the intervention group had significantly higher
behaviour scores (3.70 £ 0.46) compared to the control group (2.30 £ 0.87) (P < 0.001). (Table 3)

Table 3 : Behaviour Assessment between groups

Time period Groups Number Mean SD \P-value
Study group 30 1.87 0.62
Pre treatment Control group 30 1.90 0.71 0.882%*
During treatment  [Study group 30 3.70 0.46
Control group 30 2.30 0.87 =< 0.001*

Level of Significance p < 0.05, * Significant, ** Non Significant

Post-treatment, anxiety levels were significantly lower in the study group (2.77 + 1.25) compared to the control

group (5.33 £ 1.84) (P <0.001). ( Table 4)

Table 4 : Anxiety Assessment between groups

Time period Groups Number Mean SD \P-value
Study group 30 6.13 1.40

Pre treatment Control 0.393%%*
group 30 6.40 1.47
Study group 30 2.77 1.25

Post treatment Control group 30 5.33 1.84 <0.001*

Level of Significance p < 0.05, * Significant, ** Non Significant

In the study group, behaviour improved during
treatment and anxiety decreased post-treatment
across all ages, with the greatest improvement in
younger children (47 years). No significant gender-
based differences were noted within either group.

IV.  Discussion
Guided pre-visit imagery has been
recognized as an effective tool to reduce anxiety and
improve cooperative behaviour in pediatric patients.
It provides children with a mental framework of
what to expect, thereby minimizing uncertainty and

cultivating a sense of control. Several studies have
demonstrated that such pre-visit imagery techniques
can significantly decrease pre-procedural stress and
enhance compliance during dental visits. Reddy et
al (2023)* conducted a study in which effect of
digitized pre-visit imagery on dental anxiety of
children aged 4-8 years in dental operatory was
assessed. Significant reduction in anticipatory dental
anxiety was observed. Ozler C et al (2024)
conducted a study in which evaluation of different
multimedia application information methods on
behaviour and anxiety levels of children aged 6 to 9
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years was done. Behaviour was evaluated by using
Frankl’s Behaviour Rating Scale and Anxiety was
evaluated by Venham’s Picture Test. While a little
difference was observed in behaviour, no significant
change was observed in the anxiety. Gangwal R et
al (2015)® conducted a study that evaluated the
effect of exposure to positive images of dentistry on
dental anxiety among 7 to 12 years old children. Pre
treatment and post treatment anxiety levels were
assessed by Venham’s Picture Scale. A significant
difference was obtained in the anxiety levels before
and after treatment. Kamel D et al (2017)°
conducted a comparative evaluation of impact of
positive images versus neutral images on child
behaviour during treatment and dental anxiety after
treatment. Anxiety was assessed using venham’s
picture scale during local anaesthesia procedure and
further treatment like pulpectomy. No significant
difference was seen on anxiety levels after viewing
positive or neutral images. However, it turned out to
be an effective method of improving behaviour in
children. AAPD guidelines (2024)!° emphasized
positive pre-visit imagery as behavior guidance. It
explicitely listed that showing children “Happy
images of dental visits” before appointments as a
recommended technique. According to meta-
analysis by Almarzouq et al (2024)" and several
other authors reported that digital distraction tools
including AI generated cartoons resulted in
significantly reduced anxiety compared to
conventional  tell-show-do  method.!%!314.15.16
Similarly, Fox C et al (2007)"" found reduced
anticipatory dental fear due to impact of positive
images of dentistry. Ishitani et al (2026)'® described
case reports on toddlers first visits after seeing a
tailored Al picture book. Caregivers reported
noticeably lower child anxiety and high cooperation.
Review by Fan et al (2024)" and several other
studies concluding that digitalized pre-visit imagery
can  effectively reduce  children’s  dental
fear.202122.23.24 Mladenovic et al (2026)*° developed
a digital pre-visit tool for behavior management and
found that 90% of children were managed
successfully using tailored digital distraction
techniques. In the present study, the introduction of
Al-generated pre-visit imagery demonstrated
measurable improvements in both behaviour and
anxiety scores among children aged 4-10 years. Al-
generated imagery offers personalization, allowing
the content to be adapted to the child’s age, interests
and specific clinical setting, which may enhance
engagement and relatability. Unlike printed
materials or fixed videos, Al-based visuals can be
updated quickly, include interactive elements and be
shared on multiple digital platforms.

V.  Conclusion

The concept of using guided pre-visit
imagery tailored to a child’s cognitive level has
proven to be an effective strategy for managing
anxiety and improving cooperative behaviour. Thus,
in this study, Al-generated pre-visit imagery
represents an advancement of this approach,
offering enhanced personalization and realism to
further support behaviour management in anxious
children.
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