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Abstract

Background: Dental anxiety affects approximately 16-20% of adults, making them avoid necessary dental
treatments such as root canal therapy (RCT), extractions, and oral surgeries. Brief, scalable interventions are
indeed needed to mitigate preoperative anxiety without requiring therapist involvement.

Objective: This study describes the development and theoretical foundation of an Android-based application
delivering cognitive-behavioural therapy (CBT) micro-modules (2—5 minutes) designed to reduce dental anxiety
before procedures.

Methods: The app was adapted from an evidence-based HTMLS intervention into a native Android application.
It incorporates five core CBT techniques: cognitive restructuring, body scanning, controlled breathing,
procedural visualization, and coping statements. The design emphasizes usability, scientific validity, and
standalone functionality.

Results: The app provides a structured, self-guided intervention that can be completed in under 15 minutes.
Theoretical integration draws from the Health Belief Model (HBM), the Transactional Model of Stress and
Coping, and principles of digital micro-interventions.

Conclusions: Mobile CBT micro-modules offer a feasible, cost-effective method for reducing preoperative
dental anxiety. Future clinical trials should assess efficacy in RCT, extraction, and surgical settings.
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I.  Introduction

Dental anxiety remains a significant barrier to care, with avoidance behaviours exacerbating oral health
deterioration. Traditional CBT, while effective, is often inaccessible due to cost, time, and therapist availability.
Digital solutions—particularly mobile apps—offer scalable alternatives, but few target preoperative dental
anxiety with brief, structured interventions.

This paper presents the development of an Android application delivering CBT micro-modules (2—5
minutes each) designed for use immediately before dental procedures. The app was adapted from an HTMLS5-
based intervention into a native Android format, ensuring offline functionality and improved engagement.

II.  Theoretical Framework
The app integrates three psychological models:

2.1. Health Belief Model (HBM)

- Perceived susceptibility: Patients recognize their anxiety as modifiable.
- Self-efficacy: Micro-modules provide actionable coping skills.

- Cues to action: The app prompts practice before procedures.

2.2. Transactional Model of Stress and Coping (Lazarus & Folkman, 1984)
- Primary appraisal: Patients identify anxiety triggers.

- Secondary appraisal: CBT techniques provide coping strategies.

- Reappraisal: Reframing thoughts reduces perceived threat.
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2.3. Principles of Digital Micro-Interventions

- Bite-sized learning: 2—5 minute modules align with attention spans.
- Just-in-time intervention: Used immediately before procedures.

- Gamification: Progress tracking enhances adherence.

III.  App Development

3.1. Adaptation from HTML to Android

The original HTMLS app was converted into a native Android application using:
- Android Studio (Java/Kotlin)

- SQLite for local progress tracking

- Material Design for intuitive Ul

Key modifications:

- Offline functionality (critical for clinical settings)

- Push notifications for pre-procedure reminders

- Enhanced interactivity (e.g., touch-based breathing exercises)

3.2. Core CBT Modules

| Module | Technique | Duration | Theoretical Basis |

| | | I

| Thought Challenge | Cognitive restructuring | 2 min | Beck’s CBT model |
| Body Scan | Somatic awareness | 3 min | Mindfulness-based CBT |

| Breathing Reset | Diaphragmatic breathing | 2 min | Polyvagal theory |

| Procedural Visualization | Guided imagery | 5 min | Stress inoculation |

| Coping Statements | Positive self-talk | 2 min | Cognitive reframing |

IV.  Scientific Validation
4.1. Evidence-Based Design
- Cognitive restructuring: Effective for dental anxiety (effect size d =0.61)
- Controlled breathing: Reduces physiological arousal (SMD = -0.43)
- Procedural visualization: Lowers pain perception (Cohen’s d = 0.52)

4.2. Advantages Over Traditional CBT

| Feature | Traditional CBT | Mobile Micro-Modules |

| | | |

| Duration | 45—60 min/session | 2—5 min/module |

| Accessibility | Therapist-dependent | Self-guided |

| Cost | High | Low

| Timing | Weeks before | Immediately pre-procedure|

V.  Clinical Implications
- For dentists: A scalable digital tool to reduce last-minute cancellations.
- For patients: Empowers self-management of anxiety.
- For researchers: A testable intervention for future RCTs.

Future Directions:

- Randomized controlled trials comparing app users vs. controls.

- Integration with EHRs to track longitudinal outcomes.

- Al personalization (e.g., adapting modules based on anxiety levels).

VI.  Conclusion
This Android app represents a novel application of CBT micro-interventions for dental anxiety. By
leveraging mobile technology, it provides an accessible, evidence-based solution that can be seamlessly
integrated into preoperative care. Empirical validation is needed, but the theoretical foundations suggest strong
potential for reducing avoidance behaviours and improving procedural outcomes.
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Cognitive behaviour therapy

Evidence-based brief cognitive-behavioral
techniques to reduce anxiety before medical
procedures
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Cognitive behaviour therapy

This technique helps identify and reframe
anxious thoughts about your upcoming
procedure:

1. Identify the anxious thought (e.g., "The
procedure will be unbearable")

2. Challenge it with evidence: "What facts
support this thought? What facts
contradict it?"

3. Reframe it more realistically: "While
uncomfortable, the procedure is
temporary and managed by
professionals”

Research shows this technique reduces pre-
procedure anxiety with effect sizes ranging
from 0.48 to 1.14 cite[5]:cite[10]
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Cognitive behaviour therapy 1}

This physical awareness exercise helps
identify and release tension:

1. Close your eyes and take 3 deep
breaths

2. Scan your body from head to toe,
noticing areas of tension

3. As you exhale, imagine releasing
tension from each area

4. Focus particularly on jaw, shoulders,
and hands

Studies demonstrate that body awareness
interventions can reduce physiological
markers of stress before medical
procedures :cite[7]:cite[9]
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Cognitive behaviour therapy !

The 4-7-8 breathing technique activates your
parasympathetic nervous system:

1. Inhale quietly through your nose for 4
seconds

2. Hold your breath for 7 seconds

3. Exhale completely through your mouth
for 8 seconds

4. Repeat 3-4 times

Controlled breathing shows immediate
anxiety reduction effects (SMD -0.43 to
-0.67) in pre-procedure settings
-cite[5]cite[7]

Image credit: Unsplash (CCO license)
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Cognitive behaviour therapy

This technique prepares you mentally for the
procedure:

1. Imagine arriving at the medical facility
feeling calm

2. Visualize meeting the healthcare team
who explain each step

3. Picture yourself using coping
strategies during the procedure

4. Imagine the successful completion
and recovery process

Procedural preparation through visualization
can reduce anxiety and improve outcomes
(effect size 0.47-0.61) :cite[5]-cite[10]

Image credit: Unsplash (CCO license)
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Cognitive behaviour therapy

Develop personalized coping statements to
use during your procedure:

e "This is temporary, and | can handle it"

» "The team is skilled and here to help
me"

« "I've prepared for this, and | have
strategies to cope’

 "Each moment brings me closer to

completion’

Cognitive restructuring through coping
statements shows SMD of -0.27 to -0.38 in
reducing procedural anxiety :cite[1]:cite[10]

Image credit: Unsplash (CCO license)
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