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Dental fear and anxiety are common problems in children and adolescents worldwide and are among the factors that prevent patients from 
accessing oral care. Management of dental fear and anxiety is complex and includes basic and advanced behavioral techniques, including 
Procedural Sedation and General Anesthesia. Dental fear and anxiety, the complexity of anticipated dental treatment, and poor cooperation 
are among the main indications for Procedural Sedation and General Anesthesia in Dentistry. Studies estimate that 7% of the general population 
will need complex dental sedation and show that the majority of the patients who received dental treatment under Procedural Sedation and 
General Anesthesia would again request it, and 50% of those study participants having high levels of dental fear and anxiety would go to the 
dental clinic more often if Procedural Sedation or General Anesthesia were offered. Here, in this article, we aim to review tools that are used to 
assess the need for Procedural Sedation and General Anesthesia in Dentistry, the attitudes of healthcare workers and the general population 
towards them, and compare the methodology used worldwide to the methodology that we will use in our study. 
Keywords: Dental anxiety; dental fear; general anesthesia; procedural sedation. 

INTRODUCTION  
Prevalence of dental fear and anxiety 

ral health is one of the most essential measures of 
general health and quality of life. It significantly 
affects one's self-esteem, well-being, and capacity 
to work and socialize without pain, discomfort, or 

embarrassment.1 

Despite the importance of appropriate oral care, access 
to oral health services is not equal, which in part can be 
attributed to unequal distribution of oral healthcare 
professionals and a lack of appropriate oral healthcare 
facilities and in part to patient characteristics, such as their 
age, gender, ethnicity, socioeconomic status, perception of 
need, emotional vulnerability and the level of dental fear 
and anxiety.1,2 

Dental fear and anxiety are among the main factors that 
prevent a patient from accessing oral care. Dental fear (DF) 
is a normal unpleasant reaction to the specific stimuli 
associated with dental treatment and is a common condition 
in children.3 Dental anxiety (DA) is an exaggerated and often 
unreasonable emotional state during dental procedures.4 
Usually associated with previous painful experiences, it may 
occur when a patient anticipates the possibility of pain and 
perceives a loss of control. Treatment of DA and DF needs 
specific approaches that are considered time and finance-
consuming.5 

Age, gender, education, socioeconomic status, clinical 
environment, number, type, and complexity of anticipated 
dental interventions, previous traumatic experiences, 

previous general anesthesia, and parental anxiety are 
among those factors that influence the prevalence of DF and 
DA.6,7 DA and DF are widespread in children with special 
needs and those aged 5 to 10. It has been estimated that the 
prevalence of dental fear and anxiety in children ranges from 
5% to 20%.3 In adults, its prevalence is estimated to be from 
9 to 14%.8-10 The severity of the problem and the frequency 
of its spread are adversely correlated. According to a review, 
which included 72 577 individuals aged more than 18 years 
old, the prevalence of dental fear and anxiety, high DF, and 
severe DF were respectively 15.3%, 12.4%, and 3.3%.11 

Studies aiming to estimate the prevalence of DF and DA 
are conducted worldwide, and the results differ between 
studies and nations. Current statistics on the prevalence of 
DF and DA might underestimate the extent of the problem 
since they do not include those patients with severe DA who 
avoid visiting dental clinics.3 Despite underestimating the 
actual prevalence, the study results show a high prevalence 
of DA and DF worldwide. In most cases, DF is acquired during 
childhood and persists throughout life, confirming the 
severity of the problem. However, there needs to be more 
data about the spread of DF and DA in the countries of the 
Caucasus region, including Georgia; we were not able to find 
any study trying to estimate the prevalence of it. It is crucial 
to conduct a study to assess its prevalence in Georgia to 
know the local extent of the problem and manage it.  
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Management of dental fear and anxiety 
Patients with high levels of DA are challenging to treat, take 
longer to recover, and may display complex behavioral 
issues, resulting in a stressful experience for both the patient 
and the Dentist. The management of DF and DA includes 
behavior guidance techniques, which are divided into 
pharmacological and non-pharmacological subgroups. They 
aim to establish good communication and a trusting 
relationship between patient and physician, alleviate 
patients' anxiety, and raise patients' awareness about the 
importance of proper oral care.12 

Depending on the severity of the problem and 
considering the patient's age, developmental level/delay, 
and dental attitudes, including prior unpleasant and or 
painful dental experiences, healthcare specialists can 
choose between basic and advanced behavior guidance 
techniques. Basic behavior guidance techniques include 
communicative guidance such as positive imagery, direct 
observation, tell-show-do, voice control, distraction, 
positive reinforcement, desensitization, and animal-assisted 
therapy.13 Sometimes dentists need to supplement basic 
behavioral therapy with more advanced behavioral 
techniques, such as protective stabilization - restriction of 
patients' movement, procedural sedation and general 
anesthesia.13 These techniques are used to treat children 
with extensive dental problems, preschoolers, patients with 
physical or mental disabilities, patients with general 
behavioral issues, medically engaged patients, or patients 
who are undergoing maxillofacial surgery.14 Some of those 
techniques are implemented and used in Georgia, too.  

A brief review of the need for procedural sedation and 
general anesthesia in dentistry 

Procedural Sedation (PS) is a drug-induced reversible 
depression of the central nervous system (CNS) during which 
patients can purposefully respond to verbal commands and 
independently maintain respiration.15 PS is commonly used 
in dentistry to reduce anxiety, minimize pain, discomfort, 
and unpleasant memories related to dental procedures, and 
provide safe and effective dental care for mentally, 
physically, or medically compromised patients and patients 
in general.13,16 PS includes the use of anesthetic drugs such 
as Midazolam, Fentanyl, Ketamine, Etomidate, Propofol, 
Dexmedetomidine, Methohexital, and Nitrous Oxide; 
Propofol and Fentanyl are two anesthetics that are widely 
used in Georgia. PS can be performed in ambulatory settings 
by qualified dental professionals with the necessary 
education in sedation techniques. Ideally, PS should be done 
by two dental professionals, one performing sedation and 
another monitoring patient and team coordination.16. 
There is no official data about the local dental clinics that 
provide PS.  

General Anesthesia (GA) is a drug-induced reversible CNS 
depression that results in a loss of sensation and response 
to all external stimuli.17 Depression of the CNS results in total 
loss of consciousness accompanied by the loss of all 
protective reflexes and the ability to maintain respiration 
independently. Due to the risks of serious complications, GA 
should be performed only in a hospital or ambulatory 
setting, including a dental office by well-trained dentist-
anesthesiologists.13 GA in dentistry is indicated for patients 
with a mental, physical, or medical disability, patients who 
are highly fearful, anxious, or uncooperative, children or 
adolescents who are not able to communicate verbally or 
use sign language for communication, to reduce the number 
of anesthetic procedures in patients who require several 
dental interventions, in patients who have acute 
inflammation/infection, an anatomic variation where local 
anesthesia is ineffective.13 In Georgia, GA in dentistry is only 
performed in four stationary clinics: "Tbilisi State Medical 
University Pediatric Academic Clinic named after Givi 
Zhvania, "LLC VIP Dentistry," Dental Clinics Network Dens 
and LLC "Khozrevanidze Clinic."18 

Besides dentistry, PS and GA are widely used during 
gastrointestinal and gynecological manipulations. In both 
cases, the indications for PS and GA are well-established. 
However, there still seems to be a gap in studying the 
indications of PS and GA in dentistry and the attitudes of the 
population and healthcare workers towards using them. 
Moreover, a literature review has indicated a need for more 
data regarding the use and need of PS and GA in the settings 
of ambulatory dentistry, especially in Georgia. We plan to 
conduct a cross-sectional study aiming to assess the needs 
and attitudes of dentists, dental patients, and the general 
population towards using PS and GA in the settings of 
ambulatory dentistry; for this purpose, we will use particular 
self-administered questionnaires, which we generated 
based on the questionnaires used in studies worldwide. 

 The main objectives of this article are to review the 
literature on (i) the tools that are used to assess the need for 
PS and GA in dentistry, (ii) the attitudes of healthcare 
workers and the general population toward using them in 
ambulatory dentistry, to compare research methodology 
that we will use in our study with the methodologies used 
worldwide. 

REVIEW 
Tools to assess the need for the use of procedural sedation 
and general anesthesia in dentistry  
Since one of the main indications for using PS and GA in 
dentistry is poor cooperation and DF, it is vital to have a 
proper tool for anxiety, which will assist healthcare 
specialists in choosing appropriate management 
techniques.19-22  
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Historically, tools that were trying to assess the need for 
dental sedation (DS) included telephone-based surveys, 
which mainly focused on the anxiety level, using the Dental 
Anxiety Question, the Corah Dental Anxiety Scale, or the 
Modified Dental Anxiety Scale (MDAS).23,24 Coulthard and 
coauthors claim that these scales can underestimate the 
need for DS and suggest using the Indicator of Sedation 
Need (IOSN) tool, which assesses the medical history and 
anticipated treatment complexity besides the level of 
anxiety.25 

In the IOSN tool, a patient's level of anxiety is assessed 
using MDAS. Dentists assess medical history and take into 
consideration comorbidities, the presence of gag reflexes, 
and fainting attacks. In the 3rd part, the Dentist assesses the 
complexity of the anticipated treatment, which can be 
simple or complex. 

The final score for the IOSN tool ranges from 3 to 11; 
scores 3-4 indicate the minimal need for sedation, 5-6- 
moderate need, 7-9 high need, and 10-11 very high need, so 
patients who fall in the 7 to 11 scores category are usually 
addressed to PS or GA (Tab.1). The IOSN tool can be 
completed in several minutes, is relatively easy to fill and 
gives a basic understanding of the need for more advanced 
behavioral techniques.26 The IOSN score directly correlates 
with the complexity of sedation modality, starting from local 
anesthesia and ending with PS and GA.27 

The IOSN tool was tested in several studies. Pretty and 
colleagues conducted a study to determine the need for 
sedation among attending patients in North-West England.28 
They analyzed 607 IOSN tools and indicated that 5% of the 
pat will need DS clients at some DS. Researchers from the 
same group conducted a sizeable telephone-based survey.29 
They found that 17% of all study participants avoided 
attending dental care, and the main barrier to accessing 
dental care was DF and DA. The authors conclude that the 
percentage of need for sedation would be higher in their 
previous study if they included those patients who avoid 
dental care. The estimated sedation need would be around 
7%. 

Abbas and coauthors used a modified version of the IOSN 
tool to assess the need for DS in a population more than 12 
years old. They found that almost 20% of study participants 
were highly anxious due to undergoing dental procedures, 
and more than 30% of them had high sedation needs, which 
was significantly associated with the female sex, higher 
education status, and a history of previous traumatic dental 
experience.30 

Madouh and Tahmassebi conducted a similar study in 
the pediatric population. The study included 40 pediatric 
patients evaluated using the IOSN tool; out of them, 20 
scored more than six and were subjected to more advanced 
methods of DS. The authors investigated dental treatment 
outcomes and confirmed that p-IOSN is a proper tool for 

identifying patients needing PS/GA during dental 
procedures.31  

TABLE 1. IOSN tool (need of sedation) and its interpretation 

IOSN tool sectiona Scores Explanation/ Interpretation 

Dental fear and 
anxietyb 

1-3 

• Question 1. If you went to your Dentist for 
treatment tomorrow, how would you feel? 

• Question 2. If you were sitting in the 
waiting room (waiting for treatment), how 
would you feel? 

• Question 3. If you were about to have a 
tooth drilled, how would you feel? 

• Question 4. If you were about to have 
your teeth scaled and polished, how 
would you feel? 

• Question 5. If you were about to have a 
local anesthetic Injection in your gum 
above the upper back tooth, how would 
you feel? 

Medical history 1-4 

• No medical complication; 

• Systemic diseases (fainting attacks, 
hypertension, angina, asthma, epilepsy, 
other) that may be exacerbated by 
treatment; 

• Systemic disorders that make it difficult to 
communicate (Arthritis, Parkinsonism, MS, 
other); 

• Gag Reflex. 

Treatment 
complexity 

1-4 

• Routine – Examples: Scale, single-rooted 
extraction, minor soft tissue biopsy -1 

• Intermediate – Examples: Scale and root 
planning, multi-rooted tooth extraction -2 

• Complex – Examples: Periodontal surgery, 
apicoectomy posterior tooth -3 

• High Complexity -4 
a For IOSN Scores 3-6, sedation is unnecessary; for scores 7-11, dental treatment under 

sedation is needed and preferred; 
b Medical and Dental Anesthesia Solutions (MDAS) tool consists of 5 questions, and 

each question has identical possible answers: (i) Not Anxious (ii) Slightly Anxious (iii) 
Fairly Anxious (iv) Very Anxious (vi) Extremely Anxious, the score for each question is 
from 1 to 5. MDAS score from 5 to 11 corresponds to minimal anxiety, equivalent score 
in IOSN -1; MDAS score from 12 to 18 corresponds to moderate anxiety, equivalent 
score in IOSN -2; MDAS score from 12 to 18 corresponds to moderate anxiety, 
equivalent score in IOSN -2. 

The validity of the IOSN tool in adults was also confirmed 
in another study, which included 93 patients with different 
degrees of DA. Seventy-nine patients scored 7-9 on the IOSN 
scale, indicating a high sedation need; 2 patients scored 10 
and 12, indicating a very high sedation need. The authors 
conclude that the IOSN tool assists dentists in decision-
making for those patients who require more complex 
sedation modalities.32 All these studies confirm the validity 
of the IOSN tool. Even though the IOSN tool is an excellent 
tool for assessing the need for sedation in dentistry, some 
authors suggest that there is a risk of underestimating or 
overestimating the need.33 The main problem in 
overestimation is that 100% of patients who received dental 
treatment under PS and GA would again request it, 
increasing dental treatment's overall cost and financial 
burden.34 
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General population attitude toward the use of procedural 
sedation and general anesthesia in dentistry 
Even though DF and DA are widespread worldwide and 
several techniques, including PS and GA, are widely used to 
manage them, there is a need for more literature aiming to 
assess general population attitudes towards using PS and GA 
in dentistry. Chanpong and colleagues cite one of the 
earliest studies done in the UK to assess general population 
attitudes towards using PS or GA in dentistry conducted by 
Lindsay, Humphris, and Barnby.35 The authors found that 
31% of the study participants preferred using PS or GA 
during dental procedures.  

Later, Gordon et al., assessed the attitudes of people 
with special healthcare needs and found that 40% of the 
study participants would not avoid attending dental 
procedures if PS or GA were offered.36 The same group of 
researchers conducted a random-digit-dialing telephone 
survey in the USA and found that more than half of the study 
participants were nervous about going to dental clinics, and 
more than 50% of them would go to the dental clinic more 
often if PS or GA were offered.37 

Chanpong et al., conducted a national survey in Canada 
and found that around 10% of study participants were 
somewhat terrified of undergoing dental procedures, and 
5.5% were. More than 10% of study participants would 
choose to undergo dental treatment under PS or GA. 31.1% 
of those study participants with high levels of DF and DA 
would undergo dental treatment under PS or GA.35 

Later, Allen and Girdler studied the attitudes of patients 
attending an emergency dental clinic towards PS. They 
found that around 40% of patients did not know that dental 
procedures could be performed under PS; more than half 
would agree to receive PS during dental treatment if it was 
available.38 Following, Huh and colleagues studied patients' 
awareness and factors that were influencing patients' 
demands for PS and found that 51% of the patients were 
interested in undergoing treatment under PS and according 
to authors, the leading indicators for PS were costs and the 
level of DA.39 

Harding and coworkers in their study found that 
participants' preference towards undergoing PS or GA 
changed depending on the dental intervention; for dental 
filling, more than 25% of the study participants would prefer 
to use PS or GA, and willingness to undergo PS or GA tripled 
in case of extraction.40 

In the same line of research, White and colleagues found 
that 82% of the patients' parents would choose PS over 
protective stabilization and restrainment, and all considered 
PS a safe option.41 On the contrary, de Castro and colleagues 
found basic guidance techniques more acceptable.42 Taken 
together, patients and their acquaintances would choose PS 
and GA as options for dental treatment if available, and they 
would feel safe about undergoing it. 

In our study, we also plan to use a special self-
administered questionnaire for a different subgroup of the 
population, including patients, their acquaintances/parents, 
and the general population; we will collect information 
about their demographic and dental characteristics, 
including dental visits and interventions and their awareness 
and attitudes towards using PS and GA in ambulatory 
dentistry. Table 2 specifies the correspondence of our study 
tools and groups with the studies reviewed in this chapter. 

TABLE 2. Assessment of general population attitude towards procedural 
sedation and general anesthesia in dentistry 

Comparison of questionnaires and groups used in different studies and our 
planned study 

Study Study tools Collected data 
Correspondence to 

the tools used in our 
study 

Dionne et 
al. 

A Random-
digit-dialing 
telephone 
survey 

• Demographic 
characteristics; 

• Frequency of use of 
dental healthcare 
services; 

• Level of dental 
fear/anxiety; 

• Preferred methods 
to control pain and 
anxiety during 
dental visits. 

A self-administered 
questionnaire collects 
following data: 

• Demographic 
Characteristics; 

• Dental Characteristics 
(including frequency 
of dental visits); 

• The awareness and 
the attitude towards 
PS and GA in 
dentistry. 

Chanpong, 
Haas, and 
Locker 

A Random-
digit-dialing 
telephone 
survey 

• Sociodemographic 
data; 

• Dental history; 

• Level of their dental 
fear and anxiety; 

• The willingness to 
undergo dental 
treatment under PS 
or GA. 

Harding et 
al. 

A self-
administered 
questionnaire 

• Demographic 
characteristics; 

• Dental history; 

• DA level; 

• Preferences for 
dental DA 
management tools. 

Allen and 
Girdler 

A self-
administered 
questionnaire 
survey 

• Patients' awareness 
of procedural 
sedation 

Patients' self-
administered 
questionnaire has a 
section that assesses 
patients' awareness 
towards sedation in 
dentistry, for 
example: "Have you 
heard about the 
possibility of 
performing dental 
manipulations under 
sedation/anesthesia?" 

Huh et al. 

A self-
administered 
questionnaire 
consisted of 24 
questions 

• Patients' awareness 
and factors that 
were influencing 
patients' demands 
for procedural 
sedation in 
endodontics 

White et al. 

A Self-
administered 
questionnaire 
for patients' 
parents and 
acquaintances 

• Patients and their 
acquaintances' 
attitudes towards PS 
and GA 

A section in a self-
administered 
questionnaire 
assesses the attitude 
of patients' 
acquittances towards 
PS and GA in dentistry 
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Healthcare workers' attitude toward the use of procedural 
sedation and general anesthesia in dentistry 
There is a scarcity of literature on the healthcare workers’ 
attitudes towards the use of PS and GA in dentistry. Adair 
and coworkers found that dentists from American Academy 
of Pediatric Dentistry use both non-pharmacological and 
pharmacological behavior management techniques to 
manage DA and DF.43 

Costa and collaborators studied the attitudes of dentists, 
dentists, dentists, and the population regarding using PS in 
dentistry. They found that 75% of all dentists knew about PS 
in dentistry, but only 15% had used it; from dental students, 
60% were aware of PS, half of the population had heard 
about PS, and 40% of them were willing to undergo dental 
treatment under PS.44 

Jason and coauthors found that special education 
significantly increases acceptance towards advanced 
behavioral guidance techniques, including PS and GA.45 
Similarly, Woolley and colleagues assessed if dentists had 
special training for PS, if they were using it during their 
practice, and their attitudes towards it. They found that 55% 
of the study participants received special training regarding 
PS during their undergraduate education, and 75% received 
special training during their specialization. All of them had 
performed dental treatment using the PS technique, and 
more than 90% of them considered that PS should be 
available at the ambulate story level and in hospitals, too.46  

Goodchild and Donaldson studied the use of sedation in 
dental outpatient settings. 76% of dentists who participated 
in their study had used sedation in their primary practice. 
67% received special training in PS.47 Similarly, Olabi and 
colleagues found that more than 70% of pediatric dentists in 
the USA used some form of sedation at their offices.48 In line 
with these results, Tingey and coauthors found that around 
50% of the dentists from their study performed PS during 
their practice.49 The same results were observed in the study 
done by Cody and coworkers, who found that 63% of 
dentists were using PS as a management technique.50 

Strom and colleagues compared dentists' attitudes 
toward patients with DA and their ability to use behavioral 
management techniques. They found that the dentists who 
received special training in behavioral management 
techniques reported anxious patients as a positive challenge 
and were less worried about their treatment.51 Studies show 
that both PS and GA are widely used in dentistry and confirm 
the importance of particular medical education in order to 
perform and implement them in dental treatment properly. 

CONCLUSION 
PS and GA in dentistry are usually used when a patient is 
poorly cooperative, has high levels of DA, or requires 
complex treatment. Studies estimate that 7% of the 
population will need dental intervention under PS/GA at 
some point. The vast majority of them would choose dental 

treatment under PS/GA if available, which, on the one hand, 
makes the dental experience pleasant, but on the other 
hand, increases the cost of the treatment and requires 
special training for dental staff. Our review found a sacristy 
of literature assessing general populations' attitudes 
towards using PS/GA in ambulatory dentistry. Moreover, we 
found no study assessing DA and DF in Georgia. We plan to 
conduct a cross-sectional study using self-administered 
questionnaires to assess the needs and attitudes of patients, 
their acquaintances/parents, and healthcare workers 
toward PS and GA in ambulatory dentistry in Georgia. 
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