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Abstract

Dental anxiety is one of the most prevalent psychological barriers to oral
healthcare and remains a major challenge in contemporary dental practice.
Affecting both children and adults, dental anxiety ranges from mild
apprehension to severe dental phobia and is associated with delayed
attendance, poor oral health, increased treatment complexity, heightened
pain perception, and reduced oral health-related quality of life.
Consequently, effective management of dental anxiety has become an
essential component of patient-centered dentistry rather than merely an
adjunct to technical dental care.

Management strategies encompass a wide spectrum of behavioral,
psychological, environmental, technological, and pharmacological
interventions. Contemporary evidence demonstrates that communication-
based approaches, behavioral guidance, relaxation techniques, cognitive
behavioral therapy (CBT), distraction methods, music therapy, virtual
reality, and sedation each have distinct roles depending on patient
characteristics, anxiety severity, and treatment requirements. While
pharmacological techniques facilitate immediate treatment by reducing
procedural anxiety, psychological interventions remain superior for
achieving sustained reductions in dental fear and avoidance.

Recent systematic reviews indicate that individualized, multimodal anxiety
management significantly improves patient cooperation, treatment
completion, pain perception, physiological stress, patient satisfaction,
appointment adherence, and long-term oral healthcare utilization. These
findings emphasize the importance of integrating validated anxiety
assessment tools with evidence-based management strategies tailored to
individual patient needs.

This comprehensive review critically examines the epidemiology,
pathophysiology, assessment, and management of dental anxiety, with
particular emphasis on practical clinical applications and their influence on
both clinical and patient-reported outcomes. Evidence supporting behavioral,
psychological, technological, and pharmacological interventions is
reviewed, and a practical framework is proposed to assist clinicians in
selecting appropriate anxiety-management strategies according to patient
characteristics and treatment complexity.
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INTRODUCTION

Dental anxiety is a common emotional response
characterized by apprehension or fear associated with
anticipated or actual dental treatment. Although anxiety,
fear, and dental phobia are frequently used
interchangeably in the literature, they represent different
points along a clinical spectrum. Dental anxiety generally
refers to anticipatory concern regarding future dental
treatment, whereas dental fear is an immediate emotional
response to specific dental stimuli such as injections,
rotary instruments, or extractions. Dental phobia
represents the most severe form, characterized by
persistent and excessive fear leading to avoidance of
dental care and significant impairment in oral health and
quality of life [1].

Despite major advances in pain control, minimally
invasive dentistry, behavioral guidance, and sedation
techniques, dental anxiety remains highly prevalent
worldwide. A systematic review and meta-analysis
estimated that approximately 15% of adults experience
clinically significant dental anxiety, while severe dental
fear affects approximately 3—4% of the population [2].
Among children and adolescents, the prevalence is even
higher, with pooled estimates approaching one-quarter of
pediatric patients, highlighting the importance of early
recognition and intervention [3].

Dental anxiety has profound clinical implications
extending far beyond emotional discomfort. Anxious
patients frequently postpone or avoid routine dental visits,
leading to progression of oral disease and increased need
for invasive treatment. This phenomenon creates the well-
described vicious cycle of dental anxiety, in which fear
leads to avoidance, avoidance results in worsening oral
health, deteriorating oral health necessitates more
invasive treatment, and these negative experiences further
reinforce anxiety [4]. Breaking this cycle is therefore a
major objective of modern dental care.

The consequences of dental anxiety are multidimensional.
Clinically, anxious patients exhibit increased pain
perception, reduced tolerance for procedures, impaired
cooperation, prolonged treatment times, and greater
likelihood of appointment cancellation or incomplete
treatment [5]. Psychologically, dental anxiety contributes
to embarrassment, reduced self-confidence, and
diminished oral health-related quality of life.
Physiologically, anxiety activates the sympathetic
nervous system, producing tachycardia, hypertension,
sweating, muscle tension, and elevated cortisol levels,
which may complicate treatment in susceptible
individuals [6].

Etiologically, dental anxiety is multifactorial. Previous
traumatic dental experiences, fear of pain, negative
expectations, loss of control, personality traits, parental
influence, and sociocultural factors all contribute to its
development and  persistence [7]. Advances in
neuroscience have further demonstrated that anxiety
involves interactions among the amygdala, hippocampus,
prefrontal cortex, and hypothalamic—pituitary—adrenal
axis, linking emotional processing with pain perception

and autonomic responses [8]. These mechanisms help
explain why patients with identical clinical conditions
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may experience markedly different levels of anxiety and
procedural discomfort.

Recognition of dental anxiety has prompted the
development of several validated assessment instruments,
including the Corah Dental Anxiety Scale (DAS), the
Modified Dental Anxiety Scale (MDAS), the Dental Fear
Survey (DFS), and the Index of Dental Anxiety and Fear
(IDAF-4C+). These tools facilitate standardized
screening, identify patients requiring additional support,
and allow clinicians to evaluate treatment outcomes over
time [9].

Management of dental anxiety has evolved from simple
reassurance  to  comprehensive,  evidence-based
approaches incorporating behavioral guidance, cognitive
and psychological therapies, technological innovations,
and pharmacological sedation. Contemporary guidelines
emphasize that communication, empathy, patient
autonomy, and individualized care should underpin all
anxiety-management strategies regardless of procedural
complexity [10]. Behavioral interventions such as Tell—
Show-Do, relaxation techniques, positive reinforcement,
distraction, and CBT have demonstrated significant
benefits in reducing anxiety and improving cooperation,
while nitrous oxide, oral anxiolysis, intravenous sedation,
and general anesthesia remain valuable adjuncts for
appropriately selected patients [11-13].

Importantly, successful management should be evaluated
using outcomes beyond procedural completion.
Contemporary research increasingly emphasizes patient-
reported  outcomes—including  pain  perception,
satisfaction, willingness to return for future care, trust in
the clinician, and oral health-related quality of life—as
indicators of treatment success. Psychological
interventions, particularly CBT and graded exposure,
appear superior in producing sustained reductions in
dental avoidance, whereas pharmacological approaches

primarily  improve tolerance of  individual
procedures [14].
Accordingly, effective management requires an

individualized, severity-based approach that integrates
validated assessment with evidence-based intervention.
Rather than applying identical strategies to every anxious
patient, clinicians should tailor management according to
anxiety severity, patient characteristics, treatment
complexity, and long-term therapeutic goals.

The purpose of this review is to critically evaluate the
current evidence regarding the epidemiology,
pathophysiology, assessment, and management of dental
anxiety, with particular emphasis on practical clinical
application and the influence of anxiety-management
strategies on clinical and patient-reported outcomes. By
synthesizing contemporary evidence and translating it
into clinically applicable recommendations, this review
aims to provide a practical framework for improving both
the patient experience and the quality of dental care.

2. Etiology and Risk Factors of Dental Anxiety

Dental anxiety is a complex, multifactorial condition
resulting  from interactions among  biological
predisposition, psychological vulnerability, previous
learning experiences, environmental influences, and
sociocultural determinants. Rather than representing a
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single disease entity, dental anxiety is increasingly
recognized as a spectrum of emotional responses
influenced by cognitive, behavioral, and
neurophysiological mechanisms. Consequently,
understanding its etiology is fundamental for selecting
appropriate management strategies because interventions
effective for one patient may be ineffective for another
depending on the underlying cause [15].

The contemporary biopsychosocial model provides the
most comprehensive explanation for dental anxiety. This
model proposes that anxiety develops through dynamic
interactions among genetic susceptibility, individual
psychological  characteristics, previous traumatic
experiences, environmental stimuli, and social learning.
These factors influence not only the onset of dental
anxiety but also its persistence, severity, and response to
treatment. Patients with similar dental experiences may
therefore demonstrate markedly different emotional
responses because of differences in cognitive processing,
resilience, coping strategies, and biological predisposition
[16].

2.1 Learning Theory and the Development of Dental
Anxiety

Behavioral learning theory remains one of the most
influential explanations for dental anxiety. Classical
conditioning proposes that neutral dental stimuli become
associated with pain or distress following unpleasant
dental experiences. For example, a child who experiences
pain during local anesthetic administration may
subsequently associate the dental chair, the smell of the
clinic, or the sound of a dental handpiece with anticipated
pain. Over time, these previously neutral stimuli become
conditioned triggers capable of producing anxiety even
before treatment begins [17].

Operant conditioning further reinforces anxiety through
avoidance behavior. Patients who postpone or cancel
appointments experience immediate relief from anxiety,
which negatively reinforces avoidance and increases the
likelihood of future non-attendance. Unfortunately,
delayed treatment often results in disease progression,
requiring more invasive procedures that subsequently
reinforce the original fear. This sequence forms the well-
established vicious cycle of dental anxiety, in which fear
leads to avoidance, avoidance worsens oral health,
deteriorating oral health requires more invasive treatment,
and these experiences further strengthen anxiety [4,18].
Observational learning also contributes significantly,
particularly during childhood. Children frequently
acquire dental fear by observing anxious parents or
siblings or by hearing negative stories regarding dental
treatment. Media portrayals emphasizing pain and
unpleasant dental experiences may similarly influence
expectations before a patient's first dental visit [19].

2.2 Neurobiology of Dental Anxiety

Advances in neuroscience have improved understanding
of the biological mechanisms underlying dental anxiety.
Emotional responses to threatening stimuli are primarily
mediated by interconnected neural networks involving
the amygdala, hippocampus, insula, anterior ~ cingulate
cortex, and prefrontal cortex. Among these structures, the
amygdala plays a central role in recognizing perceived
threats and initiating autonomic fear responses [20].
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Activation of these neural pathways stimulates the
hypothalamic—pituitary—adrenal ~ (HPA) axis and
sympathetic nervous system, resulting in increased
secretion of catecholamines and cortisol. Clinically, this
manifests as tachycardia, elevated blood pressure,
sweating, tremor, hyperventilation, muscle tension, and
heightened vigilance—all commonly observed in anxious
dental patients [21].

The prefrontal cortex normally regulates emotional
responses generated by the amygdala. However,
individuals with anxiety disorders often demonstrate
impaired top-down regulation, allowing exaggerated fear
responses to persist despite reassurance. Neuroimaging
studies suggest that dental anxiety shares many
neurobiological characteristics with other specific
phobias, supporting the rationale for psychological
interventions such as Cognitive Behavioral Therapy
(CBT), which aims to strengthen cognitive regulation of
maladaptive fear responses [22].

Pain perception is also closely linked to anxiety through
shared neural pathways. Anticipatory anxiety enhances
nociceptive processing and lowers pain thresholds,
explaining why anxious patients frequently report greater
procedural pain despite receiving identical dental
treatment and local anesthesia. Consequently, anxiety and
pain reinforce one another, contributing to persistent
avoidance behavior [23].

2.3 Previous Traumatic Dental Experiences

Among all recognized risk factors, previous traumatic
dental experiences remain the most consistent predictor of
future dental anxiety [24]. Negative experiences may
include painful procedures, inadequate anesthesia,
emergency treatment, traumatic extractions, insensitive
communication, perceived loss of control, or feeling
ignored by healthcare providers.

Childhood experiences appear particularly influential
because emotional memories formed during periods of
heightened stress are more likely to persist into adulthood.
A single painful or distressing appointment may establish
long-lasting conditioned fear that generalizes to all
subsequent dental treatment [25].

Importantly, trauma is subjective rather than procedure-
specific. Patients frequently describe feelings of
helplessness, embarrassment, or poor communication as
equally distressing as physical pain. Therefore,
minimizing psychological distress is as important as
achieving effective analgesia during treatment.

2.4 Fear of Pain and Pain Expectation

Fear of pain is consistently identified as one of the
strongest determinants of dental anxiety. Surveys
demonstrate that local anesthetic injections, rotary
instruments, extractions, and endodontic procedures are
among the most feared aspects of dental treatment [26].
Expectation strongly influences pain perception through
cognitive modulation of nociceptive processing. Patients
anticipating severe pain exhibit greater physiological
arousal before treatment and subsequently report higher
pain intensity during procedures. Furthermore,
individuals with high anxiety often recall previous
procedures as being considerably more painful than
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objective assessments suggest, a phenomenon known
as pain memory distortion [27].

These findings emphasize the importance of providing
effective local anesthesia, realistic preoperative
information, and reassurance to reduce catastrophic
expectations before treatment begins.

2.5 Psychological Characteristics

Dental anxiety frequently coexists with broader
psychological disorders including generalized anxiety
disorder, panic disorder, depression, health anxiety, and
post-traumatic stress disorder [28]. Personality traits also
influence  susceptibility.  Individuals with  high
neuroticism, low emotional stability, reduced self-
efficacy, intolerance of uncertainty, and catastrophizing
tendencies consistently demonstrate higher dental anxiety
scores [29].

Catastrophizing is particularly important because it
amplifies both anxiety and pain perception. Patients who
catastrophize tend to exaggerate anticipated pain,
overestimate procedural risk, and underestimate their
ability to cope successfully. These maladaptive beliefs
represent major therapeutic targets during cognitive
behavioral interventions.

2.6 Age and Sex

Dental anxiety occurs across all age groups but
demonstrates important demographic variations. Pediatric
populations exhibit the highest prevalence, particularly
during preschool and early school years when unfamiliar
environments, limited coping skills, and dependence on
caregivers increase vulnerability [3,30].

Several epidemiological studies report higher anxiety
scores among females than males, although biological,
psychological, and sociocultural explanations remain
debated. Women may demonstrate greater willingness to
report anxiety, whereas men may underreport emotional
distress because of cultural expectations. Nevertheless,
sex differences are generally smaller than differences
attributable to previous traumatic experiences or
personality characteristics [31].

Older adults often report lower anxiety than younger
individuals, possibly reflecting greater dental experience,
improved coping mechanisms, or advances in modern
dentistry that reduce painful procedures.

2.7 Family and Social Influences

Parents play a crucial role in shaping children's
perceptions of dental care. Numerous studies demonstrate
positive correlations between parental dental anxiety and
child dental anxiety, suggesting both genetic
predisposition and observational learning contribute to
fear development [32]. Anxious parents may
unintentionally transmit fear through verbal warnings,
anxious facial expressions, or avoidance behaviors before
appointments.

ejprd.org - Published by Riset Publishing Services LLC

Peer influence, cultural beliefs, and media exposure also
affect patient expectations. Negative stories shared by
family members, friends, or social media platforms may
increase anticipatory anxiety even among individuals
without previous dental experience.

2.8 Dentist-Related and Environmental Factors
Dental anxiety is influenced not only by patient
characteristics but also by the clinical environment and
healthcare professionals. Poor communication, rushed
appointments, inadequate explanation of procedures,
perceived lack of empathy, and insufficient pain control
consistently increase anxiety and reduce patient trust [33].
Environmental stimuli—including drilling sounds,
antiseptic odors, bright lighting, visible needles, and
unfamiliar instruments—may trigger conditioned fear
responses before treatment begins. These findings support
the use of sensory-adapted environments, calming clinic
design, and patient-centered communication to reduce
anticipatory stress.

2.9 Procedure-Specific Anxiety

Anxiety varies considerably according to the planned
dental procedure. Local anesthetic injections are
consistently identified as the most anxiety-provoking
aspect of treatment, followed by tooth extraction, root
canal therapy, and surgical procedures [34]. Fear of
gagging, choking, loss of control, and inability to
communicate during treatment are additional concerns
frequently reported by patients.

Recognition of procedure-specific fears allows clinicians
to tailor management appropriately. For example, patients
with needle phobia may benefit from topical anesthesia,
distraction techniques, or computer-controlled local
anesthetic delivery, whereas individuals fearful of
prolonged  procedures may require enhanced
communication, scheduled breaks, or conscious sedation
[Tablel] .

2.10 Clinical Implications

Dental anxiety develops through the interaction of
biological, psychological, behavioral, and environmental
factors rather than a single causative mechanism. Previous
traumatic experiences, fear of pain, maladaptive
cognitions, personality traits, family influence, and
negative clinical environments all contribute to its
development and persistence. Consequently, successful
management requires individualized assessment to
identify the predominant factors influencing each patient.
Appreciating the multifactorial nature of dental anxiety
enables clinicians to move beyond simple reassurance and
implement targeted interventions that address both
immediate procedural anxiety and long-term avoidance
behavior [35].

Copyright ©2026 by Riset Publishing Services LLC.
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Table 1. Major Risk Factors Associated with Dental Anxiety

Risk factor ||Mechanism ||Clinical implication |

Prev19us traumatic dental Classical conditioning Strongest predictor of future anxiety

experience

Fear of pain Anticipatory pain amplification Requlres‘ ex.cellent pain_control and
communication

Catastrophizing “Negative cognitive appraisal HTarget for CBT |

General anxiety disorders

Increased emotional vulnerability

May require
management

multidisciplinary

Female sex Higher reported anxiety prevalence |[Individualized assessment required
|Childh00d age ||Limited coping ability ||Behaviora1 guidance essential |
|Parental anxiety ||Observati0nal learning HParent counseling may be beneficial |
Poor dentist—patient . Patient-centered communication
. p Reduced trust and perceived control 4
communication recommended
. . . . Environmental modification may
Negative clinical environment Sensory triggers
reduce stress
. . . Gradual exposure and behavioral
Previous avoidance Reinforcement of fear . ual - exposu v
interventions recommended

3. Assessment of Dental Anxiety

Accurate assessment of dental anxiety is essential because
management should be based on the severity of anxiety
rather than the planned dental procedure alone. Early
identification enables clinicians to select appropriate
behavioral or pharmacological interventions, improve
communication, and anticipate potential difficulties
during treatment. Assessment should combine a focused
clinical interview with validated anxiety scales whenever
possible [36].

The clinical interview remains the first step in assessment.
Patients should be asked about previous dental
experiences, specific triggers (e.g., injections, drilling,
gagging, or extractions), previous avoidance of dental
care, and any history of sedation or general anesthesia.
Simple questions such as "What worries you most about
today's treatment?" often identify the principal source of
anxiety and guide individualized management [37].
Several validated questionnaires are available, each with
specific strengths and limitations.

The Modified Dental Anxiety Scale (MDAS) is the most
widely used instrument in clinical practice. It consists of
five questions evaluating anxiety related to common
dental situations, including local anesthetic injection.
Scores range from 5 to 25, with scores >19 generally
indicating severe dental anxiety and possible dental
phobia requiring additional management [38].

The Corah Dental Anxiety Scale (DAS) remains a well-
established tool consisting of four questions assessing
anticipatory anxiety before dental treatment. Although
reliable and easy to administer, it does not specifically
evaluate anxiety related to local anesthesia, making the
MDAS more useful in modern practice [39].

The Dental Fear Survey (DFS)provides a more
comprehensive evaluation by assessing avoidance
behaviors, physiological responses, and fear of specific
dental procedures. Because of its greater length, it is
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primarily used in research rather than routine clinical

practice [40].

For children, assessment should incorporate both self-

report and behavioral observation. The Facial Image

Scale (FIS)is a simple visual tool allowing young

children to indicate their emotional state by selecting

facial expressions ranging from very happy to very

distressed. During treatment, the Frankl Behavior Rating

Scale classifies behavior into four categories ranging

from definitely negative to definitely positive, helping

clinicians evaluate cooperation and monitor behavioral

progress over successive visits [41].

Physiological parameters such as heart rate, blood

pressure, respiratory rate, and salivary cortisol have also

been investigated as objective indicators of anxiety.

Although useful in research settings, these measures are

influenced by numerous factors and should complement

rather than replace clinical assessment [42].

Following assessment, patients can be broadly classified

into four categories:

® Mild anxiety: Cooperative patients with minor
apprehension who generally respond to reassurance
and effective communication.

® Moderate anxiety: Patients requiring behavioral
guidance, relaxation techniques, distraction, or
minimal sedation.

® Severe anxiety: Individuals demonstrating marked
fear, avoidance behavior, or inability to tolerate
treatment  without advanced behavioral or
pharmacological support.

® Dental phobia: Patients with persistent avoidance
causing significant impairment, often requiring
multidisciplinary management involving cognitive
behavioral therapy and sedation or general
anesthesia [36,43].

Routine anxiety screening should become part of every

comprehensive dental examination. Identifying anxiety

Copyright ©2026 by Riset Publishing Services LLC.



EJPRD

European Journal of Prosthodontics and Restorative Dentistry (2026) 34(7s), 1409-1418

before treatment improves patient-centered care,
facilitates treatment planning, reduces unexpected
behavioral problems, and enables clinicians to select the

least invasive intervention capable of achieving safe and
effective treatment [Table 2].

Table 2. Commonly Used Dental Anxiety Assessment Tools

Instrument HPopulation “Score HMain Advantage HLimitation

Modified Dental Anxiety ||Adults & Simple, validated, includes

Scale (MDAS) adolescents =23 injection anxiety Self-reported

Corah  Dental Anxiety . . . Does not  assess
Scale (DAS) Adults 4-20 Widely validated, rapid injection anxiety
|Dental Fear Survey (DFS) HAdults HVariable HComprehensive assessment HTime—consuming

|Facia1 Image Scale (FIS) HYoung children “Visual scale

HEasy for preschool children HLimited detail

Frankl
Scale

Behavior Rating 4

Children

categories

behavioral ||Assesses cooperation during

Observer dependent

treatment

4. Evidence-Based Management of Dental Anxiety
Management of dental anxiety should follow a stepwise,
patient-centered approach, with the least invasive
intervention capable of achieving safe and comfortable
treatment. The choice of technique depends on anxiety
severity, patient age, previous dental experiences, medical
status, and procedural complexity. Current evidence
supports combining behavioral and pharmacological
strategies rather than relying on a single intervention,
particularly in patients with moderate or severe anxiety
[44] [Table 3].

4.1 Non-Pharmacological Management
Non-pharmacological approaches are recommended as
the first-line treatment for most patients because they
improve both immediate treatment tolerance and long-
term acceptance of dental care.

Patient-Centered Communication

Effective communication is the cornerstone of anxiety
management. Establishing rapport, actively listening to
patients' concerns, explaining procedures in simple
language, and encouraging questions reduce uncertainty
and increase trust. Providing patients with a stop signal
and allowing short breaks during treatment further
enhances their sense of control and significantly reduces
anxiety [45].

Tell-Show—Do and Behavioral Guidance

The Tell-Show—Do (TSD) technique remains one of the
most effective behavioral methods, particularly in
pediatric dentistry. By explaining, demonstrating, and
then performing the procedure, TSD reduces fear of
unfamiliar instruments and improves cooperation.
Positive  reinforcement, modeling, and gradual
familiarization further increase treatment acceptance,
especially in children and first-time dental patients [43].
Relaxation and Distraction

Relaxation techniques such as diaphragmatic breathing,
progressive muscle relaxation, and guided imagery reduce
sympathetic nervous system activity and improve patient
comfort. Distraction through conversation, music,
audiovisual media, or television also decreases attention
to threatening dental stimuli and has been shown to reduce
both anxiety and perceived pain [46].
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Cognitive Behavioral Therapy

Cognitive Behavioral Therapy (CBT) is considered the
most effective psychological intervention for patients
with moderate-to-severe dental anxiety and dental phobia.
CBT addresses maladaptive beliefs, catastrophizing, and
avoidance behaviors while teaching patients practical
coping skills. Systematic reviews demonstrate that CBT
produces significant long-term reductions in anxiety and
improves future attendance at dental appointments,
making it superior to sedation alone for long-term
management [47].

Virtual Reality and Other Emerging Techniques

Virtual reality (VR) has gained increasing attention as an
adjunctive distraction technique. By immersing patients
in interactive virtual environments, VR reduces
awareness of dental procedures and lowers anxiety and
pain, particularly among pediatric patients. Although
promising, long-term evidence remains limited, and VR
should currently be considered a complementary rather
than a replacement intervention [48].

4.2 Pharmacological Management

Pharmacological interventions are indicated when
behavioral techniques alone are insufficient or when
extensive or invasive treatment is planned.

Local Anesthesia

Profound local anesthesia is fundamental because fear of
pain is a major contributor to dental anxiety. Careful
injection techniques, topical anesthetics, and effective
communication improve patient comfort and confidence
[49].

Nitrous Oxide—Oxygen Sedation

Nitrous oxide is the most commonly used minimal
sedation technique in dentistry. It provides rapid
anxiolysis, excellent safety, and quick recovery while
maintaining protective reflexes and patient cooperation. It
is particularly suitable for patients with mild-to-moderate
anxiety and children [50].

Oral and Intravenous Sedation

Oral benzodiazepines may be appropriate for selected
patients with moderate anxiety, whereas intravenous
sedation provides predictable anxiolysis for patients with
severe anxiety or extensive treatment needs. Both require
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appropriate patient selection, monitoring, and adherence
to professional sedation guidelines [51].

General Anesthesia

General anesthesia should be reserved for patients with
severe dental phobia, inability to cooperate because of

medical or developmental conditions, or those requiring
extensive dental rehabilitation. Although highly effective
in facilitating treatment, it carries greater cost and medical
risk and should be considered only when less invasive
approaches are inappropriate or unsuccessful [52].

Table 3. Comparison of Common Dental Anxiety Management Techniques

Intervention HBest Indication HMain Advantages HLimitations ‘

Patient-centered

- All patients
communication

Improves trust and cooperation ||Operator dependent

Less effective in severe

Tell-Show—Do Children, first visits Simple and highly effective

phobia

Relaxation techniques Mild anxiety Inexpensive and safe Req}n.r °s patient
participation

Music/Audiovisual . . . .

.us1c/ . udiovisua Mild—moderate anxiety [|Reduces anxiety and pain Short-term benefit
distraction
Cognitive Behavioral || Moderate—severe Requires trained
. Best long-term outcomes
Therapy anxiety personnel
Virtual Reality Children and anxious ||[Excellent procedural Equipment cost

adults distraction

Limited effect in severe

Nitrous oxide sedation .
phobia

Mild-moderate anxiety ||Rapid onset and recovery

Moderate—severe

Oral/IV sedation .
anxiety

Facilitates complex treatment ||Requires monitoring

Extreme anxiety or|Enables
special needs treatment

comprehensive

General anesthesia Highest cost and risk

Clinical Perspective cancellation, and increased treatment completion.

EJPRD

Current evidence indicates that no single intervention is
appropriate for every patient. Mild anxiety can often be
managed with communication and behavioral techniques
alone, whereas severe anxiety frequently requires a
combination of CBT and pharmacological support.
Integrating psychological and pharmacological strategies
according to individual patient needs provides the highest
likelihood of successful treatment and long-term
reduction of dental anxiety [44,47].

5. Impact of Dental Anxiety Management on Patient
Outcomes

Effective management of dental anxiety improves
outcomes that extend well beyond immediate procedural
comfort. Contemporary evidence demonstrates that
reducing anxiety enhances clinical efficiency, improves
patient cooperation, decreases perceived pain, and
promotes long-term engagement with oral healthcare.
Consequently, successful anxiety management should be
considered an essential component of high-quality,
patient-centered dental care rather than simply a means of
completing treatment [53].

5.1 Clinical Outcomes

Patients with  well-controlled anxiety generally
demonstrate greater cooperation, tolerate procedures
more effectively, and require fewer interruptions during
treatment. Reduced anxiety is associated with shorter
procedure times, improved quality of restorative and
surgical procedures, lower rates of appointment
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Adequate anxiety management also facilitates the
successful delivery of local anesthesia and decreases the
likelihood of emergency treatment resulting from
prolonged avoidance of routine dental care [54].

5.2 Patient-Reported Outcomes

From the patient's perspective, successful anxiety
management leads to lower perceived pain, greater
satisfaction, improved confidence in the dental team, and
a greater willingness to attend future appointments. These
outcomes are particularly important because positive
dental experiences help interrupt the vicious cycle of fear
and avoidance. Patients who experience comfortable,
well-managed treatment are more likely to return for
preventive care and maintain regular dental attendance
[55].

Oral health-related quality of life also improves following
successful management of dental anxiety. Reduced fear
allows patients to seek treatment earlier, maintain better
oral hygiene, preserve dentition, and experience fewer
functional, psychological, and social limitations
associated with untreated oral disease [56].

5.3 Long-Term Benefits

Although sedation effectively facilitates individual
procedures, psychological interventions—particularly
Cognitive Behavioral Therapy (CBT) and graded
exposure—provide greater long-term benefits by
addressing the underlying causes of dental fear. Patients
receiving these interventions demonstrate sustained
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reductions in anxiety, decreased avoidance behavior, and
improved long-term attendance compared with patients
managed solely with pharmacological techniques [47,57].
A preventive approach is therefore essential. Early
identification of anxious patients, positive first dental
experiences during childhood, effective communication,
and individualized management strategies reduce the
likelihood of developing chronic dental anxiety later in
life [43].

6. Conclusion

Dental anxiety remains one of the most significant
barriers to effective oral healthcare worldwide. Its
multifactorial etiology influences pain perception,
treatment acceptance, oral health, and quality of life
across all age groups. Contemporary evidence supports a

patient-centered, individualized approach in which
anxiety severity determines management strategy.
Behavioral interventions—including effective

communication, Tell-Show—Do, relaxation techniques,
distraction, and particularly Cognitive Behavioral
Therapy—form the cornerstone of long-term anxiety
reduction, while nitrous oxide, conscious sedation, and
general anesthesia remain valuable adjuncts for selected
patients.

Successful management should not be measured solely by
completion of dental procedures but also by
improvements in patient confidence, satisfaction,
willingness to return for future care, and long-term oral
health outcomes. Integrating evidence-based behavioral
and pharmacological strategies into routine dental
practice allows clinicians to improve both clinical
performance and the overall patient experience. As
emerging technologies continue to evolve, individualized
and multidisciplinary approaches are expected to further
enhance the management of dental anxiety and promote
lifelong engagement with oral healthcare.
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