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Abstract 

This article delves into the intricate relationship between stress, dental anxiety, and the variability in local 

anesthesia response, elucidating its impact on pain management and treatment outcomes in dentistry. Stress-

induced physiological changes, exacerbated by anxiety, significantly influence pain perception and anesthesia 

efficacy, posing challenges for dental practitioners. Our work highlights the multifaceted effects of anxiety on 

anesthesia delivery, patient experiences, and treatment compliance, emphasizing the importance of tailored 

interventions to mitigate stress responses and optimize pain control. Strategies for managing dental fear and 

avoidance, including personalized approaches, technological innovations, and interdisciplinary collaboration, 

offer promising avenues for improving patient care and addressing the complex challenges associated with anxiety 

in the dental setting. By prioritizing patient-centered care and integrating psychological support into dental 

practice, practitioners can foster a supportive environment conducive to overcoming fear, enhancing treatment 

outcomes, and promoting oral health and well-being. 
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1. Introduction 

 

Individuals develop throughout their 

lives a series of bacterial infectious 

diseases, sometimes as a complication of 

other conditions or due to 

immunosuppression. These require 

administration of last-generation antibiotics 

or escalation (Cephalosporins, Colistin, 

Carbapenems etc.). Although tailored, 

antibacterial therapies inevitably generate 

the phenomenon of microbial resistance, 

whose global scale represents another threat 

to human health. This is why we consider 

Turmeric, with its anti-infective effects, to 

be a formidable alternative in treatments 

compared to antibiotics. 

The constant need for last-generation 

antibiotics or escalated treatments can lead 

to mental distress and anxiety in patients 

due to the fear of developing antibiotic 

resistance or experiencing adverse effects 

from prolonged medication use. 

Additionally, the disruption of the natural 

microbiota balance in the mouth caused by 

these powerful antibiotics can contribute to 

oral health issues such as increased risk of 

cavities, gum disease, and oral infections. 

Thus, while these treatments may address 

bacterial infections, they can inadvertently 

exacerbate mental and dental health 

problems in patients [1, 2, 3]. 

Local anesthesia is routinely 

administered in dentistry to alleviate pain 
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and discomfort during various dental 

procedures, ranging from simple restorative 

work to complex surgical interventions. 

Despite advancements in anesthetic 

techniques and formulations, achieving 

consistent pain control remains a challenge 

due to the inherent variability in patient 

response. Stress has long been recognized 

as a factor influencing pain perception and 

analgesic efficacy. In the dental setting, 

stress-induced variability in local 

anesthesia response can pose significant 

challenges for practitioners, impacting 

treatment outcomes and patient satisfaction 

[4, 5, 6].  

This article aims to elucidate the 

mechanisms underlying stress-induced 

variability in local anesthesia response and 

explore its implications for dental 

anesthetic management [7]. 

Stress activates the body's 

physiological stress response, triggering the 

release of stress hormones such as cortisol 

and adrenaline. These hormones modulate 

pain perception by interacting with various 

neurotransmitter systems involved in 

nociception, including the endogenous 

opioid system and the sympathetic nervous 

system [8, 9]. Anxiety has profound effects 

on anesthesia delivery, impacting both 

physiological responses and patient 

experiences during dental procedures [10]. 

Dental anxiety, a common phenomenon 

characterized by fear and apprehension 

related to dental treatment, can significantly 

alter the response to local anesthesia 

administration. These effects manifest in 

various ways [11, 12]. 

Figure 1. Stress and its 

ramifications 

Consequently, patients experiencing 

high levels of anxiety may exhibit 

exaggerated cardiovascular responses 

during anesthesia delivery, making it 

challenging to achieve adequate pain 

control [13]. 

Anxiety exacerbates the perception 

of pain, lowering the pain threshold and 

intensifying sensations associated with 

anesthesia administration. Patients with 

higher levels of anxiety may report 

increased discomfort during needle 

insertion and local anesthetic infiltration, 

leading to heightened stress and 

dissatisfaction with the dental experience. 

This heightened pain perception can also 

make it challenging for dental practitioners 

to achieve effective anesthesia, as patients 

may require higher doses or alternative 

techniques to alleviate discomfort 

adequately [14, 15]. 

The physiological changes induced 

by anxiety can interfere with the efficacy of 

local anesthesia. Elevated heart rate and 

blood pressure may alter blood flow and 

tissue perfusion, affecting the distribution 

and absorption of anesthetic agents.  

Additionally, heightened stress 

responses may accelerate the metabolism of 

local anesthetics, reducing their duration of 

action and compromising pain control. As a 

result, patients with anxiety may require 

additional anesthetic measures or 

modifications to achieve satisfactory 

anesthesia and minimize procedural 

discomfort [16]. 
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Managing anesthesia delivery in 

anxious patients poses unique challenges 

for dental practitioners. Patients with high 

levels of anxiety may exhibit avoidance 

behaviors, making it difficult to perform 

necessary dental procedures. Additionally, 

the heightened stress and discomfort 

experienced during anesthesia 

administration can lead to treatment delays, 

increased chair time, and compromised 

treatment outcomes. Dental practitioners 

must employ effective communication 

strategies, relaxation techniques, and 

pharmacological interventions to address 

patient anxiety and optimize anesthesia 

delivery [17, 18]. 

In summary, anxiety exerts 

significant effects on anesthesia delivery in 

the dental setting, influencing physiological 

responses, pain perception, and treatment 

outcomes. Recognizing and addressing 

patient anxiety are essential for achieving 

successful anesthesia and ensuring patient 

comfort during dental procedures. By 

employing tailored approaches to manage 

anxiety and mitigate its impact on 

anesthesia delivery, dental practitioners can 

enhance the overall patient experience and 

optimize treatment outcomes [19].  

 

2. Materials and Methods 

 

This review employs a 

comprehensive methodology to explore 

stress-induced variability in local 

anesthesia response and its ramifications 

for dental anesthetic management. The 

approach involves systematic literature 

searches, inclusion and exclusion criteria, 

data extraction, analysis, quality 

assessment, and ethical considerations. 

A thorough search of electronic 

databases, including PubMed, Scopus, and 

Web of Science, was conducted using 

various combinations of keywords such as 

"local anesthesia," "stress," "pain 

management," "dental," and "variability."  

Manual searches of reference lists of 

identified articles were performed to ensure 

inclusivity. 

Studies meeting the criteria were 

included, encompassing those investigating 

stress effects on local anesthesia response in 

dental patients and strategies to mitigate 

stress-induced variability in pain 

management during dental procedures.  

Various study designs, such as 

randomized controlled trials, cohort 

studies, and systematic reviews, were 

considered. 

Data from selected studies was 

extracted independently by two reviewers 

using standardized forms, covering study 

characteristics, participant demographics, 

interventions or exposures, outcomes, and 

key findings related to stress-induced 

variability in local anesthesia response. 

Synthesis of extracted data involved a 

narrative approach, summarizing key 

themes and patterns across studies while 

addressing discrepancies or contradictory 

findings. Gaps in the literature and future 

research directions were also identified. 

This review employs a robust 

methodology to explore stress-induced 

variability in local anesthesia response and 

its implications for dental anesthetic 

management. By critically evaluating 

existing literature, the aim is to provide 

valuable insights for dental practitioners 

and researchers seeking to optimize pain 

management strategies in dental settings. 
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3. Results and discussions 

 

The variability in local anesthesia 

response induced by stress has significant 

clinical implications for dental 

practitioners. Inadequate pain control can 

result in patient discomfort, decreased 

treatment compliance, and compromised 

clinical outcomes. Moreover, the 

perception of pain during dental procedures 

can exacerbate patient anxiety and fear, 

leading to negative experiences and 

reluctance to seek future dental care [20, 

21]. Therefore, it is essential for dental 

practitioners to recognize and address 

stress-induced variability in local 

anesthesia response to optimize patient 

comfort and treatment outcomes.  

Anxiety has profound effects on 

anesthesia delivery, impacting both 

physiological responses and patient 

experiences during dental procedures. 

Dental anxiety, a common phenomenon 

characterized by fear and apprehension 

related to dental treatment, can significantly 

alter the response to local anesthesia 

administration [22].  

Physiological Response: Anxiety triggers 

the body's stress response, leading to the 

release of stress hormones such as cortisol 

and adrenaline. These hormones can induce 

physiological changes, including increased 

heart rate, elevated blood pressure, and 

heightened sensitivity to pain. 

Consequently, patients experiencing high 

levels of anxiety may exhibit exaggerated 

cardiovascular responses during anesthesia 

delivery, making it challenging to achieve 

adequate pain control [23, 24]. 

Increased Pain Perception: Anxiety 

exacerbates the perception of pain, 

lowering the pain threshold and 

intensifying sensations associated with 

anesthesia administration. Patients with 

higher levels of anxiety may report 

increased discomfort during needle 

insertion and local anesthetic infiltration, 

leading to heightened stress and 

dissatisfaction with the dental experience. 

This heightened pain perception can also 

make it challenging for dental practitioners 

to achieve effective anesthesia, as patients 

may require higher doses or alternative 

techniques to alleviate discomfort 

adequately [25, 26]. 

Impact on Anesthetic Efficacy: The 

physiological changes induced by anxiety 

can interfere with the efficacy of local 

anesthesia. Elevated heart rate and blood 

pressure may alter blood flow and tissue 

perfusion, affecting the distribution and 

absorption of anesthetic agents [27].  

Heightened stress responses may 

accelerate the metabolism of local 

anesthetics, reducing their duration of 

action and compromising pain control. As a 

result, patients with anxiety may require 

additional anesthetic measures or 

modifications to achieve satisfactory 

anesthesia and minimize procedural 

discomfort [28]. 

Treatment Challenges: Managing 

anesthesia delivery in anxious patients 

poses unique challenges for dental 

practitioners. Patients with high levels of 

anxiety may exhibit avoidance behaviors, 

making it difficult to perform necessary 

dental procedures. Additionally, the 

heightened stress and discomfort 

experienced during anesthesia 

administration can lead to treatment delays, 

increased chair time, and compromised 

treatment outcomes. Dental practitioners 

must employ effective communication 

strategies, relaxation techniques, and 

pharmacological interventions to address 
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patient anxiety and optimize anesthesia 

delivery [29, 30]. 

 

 
Figure 2. The relationship between 

dental fear and anxiety 

 

Dental fear and avoidance can 

exacerbate pre-existing dental problems, 

leading to significant consequences for 

patients . When individuals experience high 

levels of dental fear, they often delay 

seeking treatment due to anxiety and 

apprehension about dental procedures. This 

delay allows dental conditions to progress 

unchecked, resulting in the advancement of 

dental caries, periodontal disease, and other 

oral health issues. For instance, untreated 

dental caries can progress from minor 

cavities to extensive decay, necessitating 

more invasive and costly treatments like 

root canal therapy or tooth extraction [31, 

32].  

Dental fear and avoidance 

contribute to poor oral hygiene habits and 

neglect of dental care, further worsening 

pre-existing dental problems. Patients who 

avoid dental visits may neglect daily oral 

hygiene practices such as brushing and 

flossing, leading to the accumulation of 

plaque and tartar. Without regular 

professional cleanings and preventive care, 

these conditions can escalate, resulting in 

tooth loss, gum recession, and other serious 

oral health issues [33, 34]. 

Figure 3. Cycle and the 

consequences of avoidance behavior 

towards dentistry 

 

Additionally, the avoidance of 

dental care perpetuates a cycle of fear and 

avoidance, making it increasingly 

challenging for patients to overcome their 

dental anxiety and seek necessary 

treatment. As dental problems worsen, 

patients may experience increased pain, 

discomfort, and functional limitations, 

reinforcing their fear and avoidance 

behaviors. This cycle can lead to a 

downward spiral of declining oral health 

and worsening dental problems, ultimately 

impacting overall well-being and quality of 

life [35]. 

Furthermore, the consequences of 

dental fear and avoidance extend beyond 

oral health, affecting systemic health and 

overall quality of life. Untreated dental 

problems can contribute to systemic health 

issues such as cardiovascular disease, 

diabetes, and respiratory infections. 

Additionally, the social and psychological 

impact of dental fear and avoidance can 

lead to embarrassment, social withdrawal, 

and diminished self-esteem, further 

Avoidance of 
seeking 
dental 

treatment

Deterioration 
of dental 

health

Sense of 
guilt/Visits 

dentist only 
when having 

symptoms 
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exacerbating the negative effects on 

patients' overall well-being [36]. 

Dental fear and avoidance can have 

significant consequences, leading to the 

deterioration of pre-existing dental 

problems and compromising oral health 

outcomes. Addressing dental fear and 

avoidance through patient-centered 

approaches, effective communication, and 

compassionate care is crucial for promoting 

timely treatment, preventing oral health 

complications, and improving patient 

outcomes in the dental setting [37]. 

Anxiety exerts significant effects on 

anesthesia delivery in the dental setting, 

influencing physiological responses, pain 

perception, and treatment outcomes. 

Recognizing and addressing patient anxiety 

are essential for achieving successful 

anesthesia and ensuring patient comfort 

during dental procedures. By employing 

tailored approaches to manage anxiety and 

mitigate its impact on anesthesia delivery, 

dental practitioners can enhance the overall 

patient experience and optimize treatment 

outcomes.  

Several strategies can be employed 

to mitigate stress-induced variability in 

local anesthesia response and enhance pain 

management in dental patients. 

Preoperative interventions aimed at 

reducing patient anxiety, such as relaxation 

techniques, distraction techniques, and 

pharmacological adjuncts like anxiolytics, 

can help attenuate stress responses and 

improve the efficacy of local anesthesia. 

Effective communication and patient 

education regarding the anesthesia process 

can alleviate fears and uncertainties, 

fostering a trusting relationship between the 

patient and practitioner [38]. 

 Furthermore, the selection of 

appropriate anesthetic techniques and 

formulations tailored to individual patient 

needs can optimize pain control and 

minimize variability in anesthesia response 

[39]. 

 
Figure 4. Schematic representation 

of the double path of pain management: 

Pharmacological interventions, by 

modulating the activity of pain pathways, 

may be regarded as bottom-up procedures, 

while hypnosis may be regarded as a top-

down intervention, by altering anxiety and 

pain through mental activity on the 

neuromatrix and limbic system. Both of 

them modulate the stress response. [40] 

 

4. Future Directions  

 

Future directions in the study of 

dental fear and avoidance and their impact 

on pre-existing dental problems present 

exciting avenues for research and clinical 

intervention. Understanding the complex 

interplay between psychological factors, 

oral health behaviors, and treatment 

outcomes can inform the development of 

innovative strategies to address dental 

anxiety and improve patient care. 

The interplay between anesthesia 

efficacy and anxiety underscores the 

importance of addressing emotional factors 

in dental care. Dental anxiety can 

significantly impact anesthesia 

effectiveness by altering physiological 

responses, pain perception, and patient 
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behaviors, ultimately compromising 

treatment outcomes and patient 

experiences. Recognizing the complex 

relationship between anxiety and anesthesia 

efficacy highlights the need for 

personalized approaches to patient 

management that integrate psychological 

support, effective communication, and 

evidence-based interventions. By 

addressing dental anxiety comprehensively, 

dental practitioners can optimize anesthesia 

delivery, improve treatment outcomes, and 

enhance patient satisfaction in the dental 

setting. 

One promising direction is the exploration 

of personalized approaches to dental 

anxiety management. Tailoring 

interventions to individual patient needs, 

preferences, and levels of anxiety can 

enhance treatment outcomes and reduce 

barriers to care. Incorporating techniques 

such as cognitive-behavioral therapy, 

relaxation techniques, and virtual reality-

based exposure therapy into dental practice 

can help patients manage anxiety and build 

confidence in seeking dental treatment [41]. 

Advancements in technology offer 

new opportunities for addressing dental fear 

and avoidance. Telehealth and telemedicine 

platforms can facilitate remote 

consultations, education, and support for 

patients with dental anxiety, enabling 

access to care in a comfortable and familiar 

environment. Virtual reality simulations 

and augmented reality applications can 

provide immersive experiences to 

desensitize patients to dental procedures 

and alleviate anxiety in real-time. 

Another promising area of research 

is the integration of interdisciplinary 

approaches to address the multifaceted 

nature of dental fear and avoidance. 

Collaboration between dental 

professionals, psychologists, psychiatrists, 

and other healthcare providers can foster 

comprehensive care models that address the 

psychological, behavioral, and 

physiological aspects of dental anxiety. By 

adopting a holistic approach that considers 

the whole person, including their emotional 

well-being, social context, and cultural 

background, practitioners can provide more 

effective and compassionate care to patients 

with dental fear and avoidance [42, 43]. 

 

 

 

 

Figure 5. The pediatric dentistry 

management pyramid 

 

In pediatric pathology, soy milk 

products are often recommended for 

children with food intolerances due to their 

optimal nutritional value. It's believed that 

turmeric may enhance the effects of these 

preparations, although the specific impacts 

on mental and dental health are not fully 

understood. Soy milk provides essential 

nutrients for growth and dental health, but 

moderation is crucial to avoid potential 

hormonal imbalances. While turmeric's 

anti-inflammatory properties may offer 

some benefits for overall health, including 

dental health, further research is needed to 

confirm its specific effects in this context 

[44, 45]. 

Additionally, research on the long-

term effects of dental fear and avoidance on 

oral health outcomes and quality of life is 
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essential for understanding the broader 

implications of this issue. Longitudinal 

studies tracking patients over time can 

provide insights into the trajectory of dental 

anxiety, its impact on oral health behaviors, 

and the effectiveness of interventions in 

preventing adverse outcomes. Such 

research can inform evidence-based 

guidelines and best practices for managing 

dental fear and avoidance in clinical 

practice. 

The future of research on dental fear 

and avoidance holds promise for improving 

patient care and addressing the complex 

challenges associated with this issue. By 

embracing personalized approaches, 

leveraging technology, integrating 

interdisciplinary perspectives, and 

conducting longitudinal studies, 

researchers and clinicians can advance our 

understanding of dental anxiety and 

develop innovative strategies to promote 

oral health and well-being in patients with 

dental fear and avoidance. 

 

5. Conclusions 

 

In conclusion, our discussion has 

shed light on the profound impact of dental 

fear and avoidance on anesthesia efficacy 

and oral health outcomes. Dental anxiety, 

rooted in past experiences and fear of pain, 

can lead to delays in seeking treatment, 

poor oral hygiene habits, and a cycle of fear 

and avoidance.  

This exacerbates pre-existing dental 

problems, compromises anesthesia 

effectiveness, and negatively affects patient 

well-being. However, by embracing 

personalized approaches, leveraging 

technology, and integrating 

interdisciplinary perspectives, dental 

practitioners can address these challenges 

effectively. Tailoring interventions to 

individual patient needs, providing 

psychological support, and promoting 

preventive care can enhance anesthesia 

delivery, improve treatment outcomes, and 

mitigate the negative effects of dental 

anxiety on oral health.  

By prioritizing patient-centered care 

and addressing emotional factors in dental 

practice, we can create a supportive 

environment that empowers patients to 

overcome their fears, access timely 

treatment, and achieve optimal oral health 

outcomes. 
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