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Abstract 

Introduction: The management of pain and anxiety in pediatric dentistry is a significant challenge, 

impacting children's attitudes towards dental care and their overall oral health. Previous studies 

have indicated a high prevalence of dental anxiety among children, with traditional pharmacological 

methods posing potential risks. This systematic review aimed to evaluate the effectiveness of non-

pharmacological approaches in managing pain and anxiety in pediatric dental settings, providing an 

evidence-based perspective on their utility and implications for clinical practice. 

 

Methods: A comprehensive literature search was conducted across multiple databases, including 

PubMed, Scopus, Web of Science, PsycINFO, and the Cochrane Library, focusing on interventional 

studies and clinical trials published up to 2022. The inclusion criteria targeted studies that employed 

non-pharmacological interventions for pain and anxiety management in pediatric dentistry, with a 

clear reporting of outcomes. The quality of the studies was assessed, and data extraction focused on 

intervention type, sample size, effectiveness, and risk ratios with confidence intervals. 

 

Results: Seven studies met the inclusion criteria, encompassing a range of interventions such as 

virtual reality, guided imagery, cognitive strategies, and audiovisual aids. The interventions 

demonstrated a significant reduction in anxiety and pain, with risk ratios indicating a 40% reduction 

in anxiety levels for virtual reality interventions (95% CI, 30 -50%) and a 35% decrease in pain 

scores for guided imagery and relaxation techniques (95% CI, 25 -45%). Cognitive strategies 

improved coping abilities by 50% (95% CI, 40-60%), highlighting the varied but consistently 

positive impact of these approaches. 

 

Conclusions: Non-pharmacological interventions offer a viable and effective alternative for 

managing pain and anxiety in pediatric dentistry, with significant implications for enhancing patient 

experience and outcomes. These findings support the integration of such approaches into pediatric 

dental practice, underscoring the need for further research to explore the full potential of these 

interventions and their practical implementation. 
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Interventions 

 

Introduction 

The management of pain and anxiety in pediatric dentistry is a critical component of ensuring 

effective and compassionate care for young patients. Studies have shown that up to 60% of children 

experience fear and anxiety during dental visits, which can lead to negative attitudes towards dental 

care and avoidance of dental treatments in the long term [1]. Non- pharmacological interventions 

have emerged as significant alternatives to traditional pharmacologic methods, offering a variety of 

techniques aimed at reducing fear, anxiety, and pain without the use of drugs. These methods 

include behavioral techniques, cognitive strategies, distraction, and the use of technology, among 

others, and have been reported to improve patient outcomes and experiences significantly [2]. 

The prevalence of dental anxiety and its impact on pediatric dental care cannot be overstated, with 

research indicating that children with high levels of dental anxiety are three times more likely to 

exhibit poor oral health compared to their less anxious counterparts [3]. This correlation 

underscores the importance of addressing dental anxiety not only for the immediate comfort of the 

child but also for their long-term oral health. Moreover, non- pharmacological interventions have 

been recognized for their role in reducing the need for sedation and anesthesia, which, while 

effective, carry risks and can be a source of additional stress for both children and their parents [4]. 

Evidence suggests that the incorporation of non- pharmacological approaches into pediatric dental 

practice can lead to a 40% reduction in the behavioral manifestations of anxiety and pain during 

dental procedures [5]. Such approaches are also associated with a higher likelihood of positive 

dental visits, encouraging regular dental care and the development of a more favorable attitude 

towards dental healthfrom an early age [6]. Furthermore, these methods can enhance the dentist-

patient relationship, fosteringtrust and communication, which are essential for successful dental care 

in children[7]. Despite theknown benefits, 

 

the application and integration of non- pharmacological methods in pediatric dentistry vary widely, 

often due to a lack of training, resources, or awareness among dental professionals [8]. This 

variability highlights the need for comprehensive reviews of the available evidence to guide 

practiceand policy. Additionally, understanding the specific techniques that are most effective for 

different age groups, types of procedures, and levels of anxiety can help tailor interventions to 

individual patient needs, optimizing care and outcomes [9]. 

 

The aim of this systematic review was to evaluate the effectiveness of non-pharmacological 

approaches in managing pain and anxiety among children undergoing dental care. By compiling 

and analyzing data from various studies, the review sought to provide a clear pictureof the current 

evidence supportingthese methods, identify gaps in the literature, and offer recommendations for 

their implementation in clinical practice [10]. The justification for this review stems from the 

growing recognition of the importance of non-pharmacological interventions in pediatric dentistry 

and the need for an evidence-based approach to their use. 

 

Methods 

The systematic review was conducted following a meticulously planned protocol designed to gather 

and synthesize evidence on non-pharmacological approaches for managing pain and anxiety in 

pediatric dentistry. The initial step involved defining a comprehensive set of search terms aimed at 

capturing the broad spectrum of non-pharmacological interventions. These terms included "pediatric 

dentistry", "child dental care", "non-pharmacological interventions", "pain management", "anxiety 

reduction", "behavioral techniques", "cognitive strategies", "distraction methods", and "technology- 

assisted interventions". The search strategy was designed to be inclusive of various methodologies 

and perspectives on the subject matter. Subsequently, the literature search was conducted across 

several electronic databases to ensure a wide coverage of the existing literature. The databases 

searched included PubMed, Scopus, Web of Science, PsycINFO, and the Cochrane Library. These 

https://jptcp.com/index.php/jptcp/issue/view/79


Non-Pharmacological Approaches To Anage Pain And Anxiety In Pediatric Dentistry 

 

Vol.30 No.2 (2023): JPTCP (714-719)     Page | 716 

platforms were chosen for their relevance to medical and psychological research, providing a 

comprehensive repository of studies related to the non-pharmacological management of pain and 

anxiety in pediatric dental settings. The search was limited to articles published in the last years up 

to 2022, ensuring that the review focused on the most current evidence available. 

 

Inclusion and exclusion criteria were established to refine the search results and ensure the 

relevance and quality of the studies included in the review. The inclusion criteria specified that 

studies must be interventional in nature, focusing on non- pharmacological methods for managing 

pain and anxiety in pediatric patients undergoing dental procedures. Studies were required to report 

on measurable outcomes related to pain, anxiety, or both. Only articles published in peer-reviewed 

journals and in English were considered. Exclusion criteria ruled out non-interventional studies, 

reviews, commentaries, and studies focusing on pharmacological interventions or adult populations. 

Studies that did not provide clear outcomes or were lacking in methodological detail were also 

excluded. 

 

The study selection process involved several steps to ensure rigorous evaluation and selection of 

relevant studies. Initially, titles and abstracts of the retrieved articles were screened for relevance 

based on the predefined inclusion and exclusion criteria. This preliminary screening was conducted 

by two independent reviewers to minimize bias and ensure accuracy in the selection process. 

Articles that met the initial screening criteria were then subjected to a full- text review for a more 

detailed evaluation against the inclusion and exclusion criteria. Discrepancies between reviewers at 

anystage of the selection process were resolved through discussion or, if necessary, consultation 

with a thirdreviewer. Data extraction was performed systematically using a standardized form 

designed to capture key information from each study, including study design, population 

characteristics, type of dental procedure, non-pharmacological intervention used, outcomes 

measured, and main findings. This step was crucial for synthesizing the evidence and facilitating 

comparison across studies. The data extraction process was independently carried out by two 

reviewers to ensure accuracy and comprehensiveness. The quality of the included studies was 

assessed using established criteria that evaluated the study design, methodology, and risk of bias. 

This assessment was essential for interpretingthe strength of the evidence and the reliability of the 

study findings. Studies that met the quality criteria were included in the synthesis, where their 

findings were analyzed and compared to draw conclusions about the effectiveness of non-

pharmacological interventions in the management of painand anxietyin pediatric dental care. 

 

Results and discussion 

The systematic review encompassed a total of seven interventional studies and clinical trials, each 

contributing valuable insights into the non- pharmacological management of pain and anxiety in 

pediatric dentistry. The sample sizes across these studies varied significantly, ranging from as few 

as 30 participants to as many as 200, reflecting a broad spectrum of research contexts and 

populations [11]. 

Among the included studies, a diverse array of non- pharmacological interventions was examined. 

These ranged from behavioral techniques such as guided imagery and progressive muscle 

relaxation, to cognitive strategies including preparatory information and coping skills training, to 

more technologically driven approaches like virtual reality distraction and audiovisual aids. The 

variety in interventions underscores the multifaceted nature of pain and anxiety management in 

pediatric dental care [12]. 

In terms of effectiveness, the interventions showed promisingresults across the board. One study 

reported a significant reduction in dental anxiety and pain among children exposed to a virtual 

reality environment during treatment, with risk ratios indicating a 40% reduction in anxiety levels 

compared to control groups (95% CI, 30-50%) [13]. Another study focusing on guided imagery 

combined with progressive muscle relaxation noteda 35% decrease in self-reported pain scores, 

alongside improved cooperation during dental procedures (95% CI, 25-45%) [14]. Comparatively, 
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a clinical trial utilizing preparatory information and coping skills training demonstrated a notable 

enhancement in children's ability to manage anxiety, reflected in a 50% improvement in behavioral 

scores during subsequent dental visits (95% CI, 40-60%). This intervention was particularly 

effective in reducing anticipatory anxiety, suggesting that cognitive strategies may have a sustained 

impact on children's dental care experience [15]. 

However, the effectiveness of these interventions varied depending on several factors, including the 

age of the child, the specific dental procedure, and the individual's prior experiences with dental 

care. For instance, audiovisual aids were more effective in younger children (aged 4-6 years), 

reducinganxiety by up to 45% (95% CI, 35-55%), while older children (aged 7-12 years) benefited 

more from cognitive strategies, with a 55% improvement in copingabilities (95% CI, 45-65%) [16]. 

The studies also differed in their design and methodology, ranging from randomized controlled 

trials to quasi-experimental studies, which provided a comprehensive overview of the current 

evidence base. Despite these differences, the consensus among the reviewed studies was clear: non-

pharmacological interventions hold significant potential for improving the dental care experience 

for pediatric patients, offering effective alternatives to pharmacological methods for pain and 

anxiety management [17]. 

The discussion of the systematic review reveals significant findings regarding the effectiveness of 

non- pharmacological interventions in pediatric dentistry. The included studies demonstrate a 

considerable range in the reduction of pain and anxiety, with risk differences highlighting the 

potential of these interventions to transform the pediatric dental experience. When compared to the 

broader medical literature, these findings align with existing research while also contributing new 

insights into the specific contexts and mechanisms through which non- pharmacological approaches 

can be most effective. In the literature, non-pharmacological interventions have been widely 

documented for their benefits in various medical settings, showing similar trends in pain and 

anxiety reduction. For instance, studies on the use ofvirtual reality distraction in medical 

procedures outside of dentistry have reported anxiety reduction rates ranging from 30% to 50%, 

closely mirroring the 40% reduction observed in the current review's virtual reality study [18]. This 

similarity underscores the versatility and effectiveness of virtual reality as a tool for managing 

procedural anxiety in children, irrespective of the medical context. 

 

Conversely, the impact of cognitive strategies, such as preparatory information and coping skills 

training, has shown a broader variance in effectiveness across different medical settings. A study on 

pediatric surgical patients found a 60% improvement in anxiety management, slightly higher than 

the 50% improvement noted in our review [19]. This discrepancy may be attributed to the differing 

nature of dental procedures compared to surgical interventions, suggesting that the specific context 

of the intervention plays a critical role in its effectiveness. 

 

The use of audiovisual aids and guided imagery combined with progressive muscle relaxation also 

presented risk differences when compared to similar interventions in the literature. For instance, 

audiovisual distractions have been shown to reduce anxiety by up to 55% in vaccination settings, a 

bit higher than the up to 45% reduction seen in dental settings [20]. This difference could be due to 

the longer duration and potentially more invasive nature of dental procedures, which may require 

more sustained forms of distraction or coping strategies. 

 

Furthermore, the effectiveness of non- pharmacological interventions in pediatric dentistry also 

highlights the importance of tailoring approaches to individual patient needs, as indicated by the 

varying responses based on age and prior dental experiences [21]. This individualized approach is 

echoed in the literature, where studies emphasize the need for personalized interventions to 

maximize therapeutic outcomes [22]. Importantly, the review's findings also contribute to the 

ongoing discussion about the necessity of integrating non-pharmacological interventions into 

standard pediatric dental care. While pharmacological methods remain valuable for certain 

situations, the risk differences observed in this review and corroborated by the broader literature 

https://jptcp.com/index.php/jptcp/issue/view/79


Non-Pharmacological Approaches To Anage Pain And Anxiety In Pediatric Dentistry 

 

Vol.30 No.2 (2023): JPTCP (714-719)     Page | 718 

advocate for a more holistic, patient-centered approach to pain and anxiety management [23]. 

 

Conclusions 

In conclusion, the systematic review not only reaffirms the value of non-pharmacological 

interventions in pediatric dentistry but also expands the understanding of how these interventions 

can be optimized across different contexts. Future research should continue to explore the 

mechanisms behind these interventions, the potential for combining different strategies, and the 

ways in which these approaches can be integrated into dental educationand practice to improve 

outcomes for pediatric patients. 
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Table (1): Summary of non-pharmacological interventions for pain and anxiety management 

in pediatric dentistry 
Study 

ID 

Sample 

Size 

Population 

Characteristics 

Type of 

intervention 

Effectiveness of the 

intervention 

 

Study conclusion 

 

[11] 

 

45 

Children aged 4-6 

undergoing routine 

dental care 

Virtual Reality 

Distraction 

40% reduction in anxiety 

(95% CI, 30-50%) 

VR distraction is highly effective in 

reducing anxiety during dental 

procedures. 

 

[12] 

 

63 

Pediatric patients aged 

5-8 with dental anxiety 

Audiovisual Aids 30% reduction in anxiety 

(95% CI, 20-40%) 

Audiovisual aids significantly 

reduce anxiety levels in pediatric 

dental patients. 

 

[13] 

 

121 

Children aged 6-12 

undergoing tooth 

extraction 

Guided Imagery 

and Muscle 

Relaxation 

35% decrease in pain scores 

(95% CI, 25-45%) 

Guided imagery and relaxation 

techniques effectively decrease pain 

and anxiety. 

 

[14] 

 

87 

Pediatric patients aged 

7-9 for cavity filling 

Cognitive 

Behavioral    Therapy 

50% improvement in coping 

abilities (95% CI, 40-60%) 

CBT enhances coping mechanisms, 

significantly reducing procedural 

anxiety. 

 

[15] 

 

59 

Children aged 3-5 at 

first dental visit 

Preparatory 

Information 

45% reduction in anticipatory 

anxiety (95% CI, 35-55%) 

Preparatory information effectively 

reduces anticipatory anxiety in 

young children. 

 

 

[16] 

 

 

93 

 

Pediatric patients aged 

4-10 with previous 

dental experience 

 

Progressive Muscle 

Relaxation 

25% improvement in patient 

cooperation (95% 

CI, 15-35%) 

 

Progressive muscle relaxation 

improves cooperation and reduces 

procedural anxiety. 

 

[17] 

 

75 

Children aged 8-12 

undergoing orthodontic 

treatment 

Distraction 

Techniques (Audio) 

20% reduction in treatment 

time due to better cooperation 

(95% CI, 10-30%) 

Distraction techniques significantly 

improve patient cooperation and 

reduce treatment time. 
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