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Abstract

Introduction: Clear aligners are emerging as a potential treatment option in the field of
Orthodontics. General dentists are usually the first ones to determine the Orthodontic needs of
the patient. With an increasing demand for aligners in daily practice; it is vital for dental
students/ future practitioners to know about the basics of clear aligner therapy.

Aim and Objectives: The aim of this study was to evaluate the knowledge, awareness and
attitude regarding CAT among BDS Interns.

Materials and Methods: A self-designed online questionnaire of 20 questions was designed and
distributed among 378 BDS Interns via WhatsApp messenger and email.

Results: The majority of participants were aware of the advantages of Clear Aligner Therapy
over fixed appliances. However, most lacked knowledge regarding patient instructions, like
wearing time, cleaning methods, etc. There was less awareness about the types of tooth
movements possible with CAT, factors influencing tooth movement, associated auxiliaries, etc.
Conclusion: It is important for general dentists to be aware of the various treatment modalities
and the associated indications, pros, cons and patient instructions. Thus, there is need for
addition of more details regarding advances like Aligners in the curriculum to improve the
knowledge, awareness and attitude of emerging dentists.
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Introduction

Abbreviations
CAT: Clear Aligner Therapy

The concept of aligners can be traced back to as early as 1945 when Dr. Harold Kesling introduced the use of Tooth Positioning
Appliance mainly for final positioning and detailing in conjunction with various appliances [1]. With the advent of technology
and advancements, the concept of mainstreaming the Computer Aided Design and Computer Aided Manufacturing (CAD-
CAM) based clear aligner system, Invisalign was introduced in 1997 by Align Technology, almost half a century later [2]. This
was a huge breakthrough in the field of Orthodontics. Thereafter, there has been extensive research and development put into
this to refine and improve the original design. This has been possible due to years of research put majorly into biomechanics and
evolution in material science.

With the increasing demand for more esthetic treatment, various appliances like Lingual appliances, ceramic brackets and
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aligners were introduced [3,4]. Among these, Clear Aligners are gaining popularity in the last decade owing to their improved
aesthetics, increased comfort, less chairside time and fewer dietary restrictions imposed on patients [5]. Clear aligners are custom-
made plastic trays fabricated in concordance with sophisticated computer algorithms developed in the software program. These
are based on patient-specific malocclusion configurations and gradually guide the teeth into their pre-programmed positions [6].
The aligners are made of a resilient plastic material and are fabricated to fit each individual's teeth. Similar to conventional braces,
clear aligners use a gradual force to control tooth movement, but without metal wires or brackets. Earlier clear aligners were
used only for mild cases like slight overcrowding or diastema but today, a large part of cases, even moderately or extremely
complex, can be managed with clear aligners. General Dentists are usually the first ones to cater to the orthodontic needs of the
patient. Most dental students lack knowledge regarding clear aligners. Thus, these future practitioners are unable to guide and
instruct the patients efficiently. With an increasing number of patients asking about aligners in daily practice; it is vital for dental
students/ future practitioners to know about the basics of clear aligner therapy and guide the patients appropriately. Thus, this
cross-sectional questionnaire-based survey aims to evaluate the knowledge, awareness and attitude regarding Clear Aligner
Therapy among BDS Interns.

Material and Methods

This was a cross-sectional descriptive study carried out in 2022. A structured multiple-choice questionnaire consisting of 20
questions was self-formulated (Table 1). Ethical approval was obtained from the Institutional Ethical Committee of our institute.
The questionnaire was distributed in form of an online data collection platform (Google Forms) among BDS Interns. The
respondents were reached using WhatsApp and emails. A simple random sampling technique was used. A total of 378 interns
responded. The questionnaire consisted of questions regarding knowledge, awareness and attitude toward clear aligners. The
questions mainly consisted of knowledge regarding the procedure and basic patient instructions. The data was obtained in the
form of pie charts and graphs and a table was formulated to calculate the percentage score for each question.

Q1. Name

Q2. Have you heard about clear aligners?

Q3. From where did you hear about the aligners?

Q4. Do you think aligners are removable?

Q5. What kind of cases can be treated with aligners alone?

Q6. Do you think there is an age limit for getting orthodontic/aligner treatment?

Q7. Do you think that the aligners are less painful than the conventional braces?

Q8. Do you think that the aligners are more esthetic than the conventional braces?

Q9. Do aligners poke like conventional braces?

Q10. Do you need to visit a dental clinic for appointment as frequently as for conventional braces?

Q11. Do you think you can sleep with aligners in?

Q12. Do you think you should eat with aligners?

Q13. Do you have to remove aligners while brushing teeth?

Q14. What is the recommended time to wear the aligners?

Q15. What decides the total number of aligner trays for a particular case?

Q16. Do you need attachment on all teeth?

Q17. Do you think you can give clear aligners for patients having individual crowns?

Q18. Do you think it is necessary to wear a retainer after clear aligner treatment?

Q19. Do you need to clean your retainer regularly?

Q20. How do you clean your aligners?

Table 1: Questionnaire.
Results
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378 BDS Interns from various institutions answered overall. The majority of the questions focused on the fundamental
information a clinician should be familiar with before advising any patient about clear aligner therapy. These included the types
of cases that can be solved with Clear Aligner Therapy, the variables influencing the duration of treatment, the advantages over
traditional braces and guidelines for using Clear Aligners.

The majority of users (83%) were aware of Clear Aligners (Fig. 1) and social media (57.2%) and the curriculum (33.4%) (Fig. 2)
were the most popular sources of information. Only 8.8% of people responded negatively to the question about Clear Aligners
being removable, compared to 79.9% who were in favor (Fig. 3). While 38.5% of participants believe that moderate crowding
cases can also be treated, 53% of participants believed that only minor crowding cases could be treated with Clear Aligners (Fig.
4). The majority of the participants were of the opinion that there is an age limit for getting Clear Aligner Therapy (42.8%) (Fig.
5). Aligners are less painful than traditional braces, according to 66.3% of subjects (Fig. 6). Additionally, the majority (79.9%)
agreed that Clear Aligners are more aesthetically pleasing than traditional braces (Fig. 7).

The majority of the participants think aligners do not poke like conventional braces (61.5%) (Fig. 8) and do need regular visits to
the dental clinic as conventional braces (51.8%) (Fig. 9). 53.3% and 52.4% of the participants agreed that patients should be
permitted to sleep with their aligners on (Fig. 10) and should refrain from eating while wearing them (Fig. 11) respectively. 70.5%
of respondents said patients should remove their aligners while brushing (Fig. 12). Aligners should be worn between 11 and 14
hours per day, according to 37.1% of subjects and between 20 and 22 hours per day, according to 11.3% (Fig. 13).

According to most participants, the total number of aligner trays for a particular case depends on the type of desired tooth
movement [translation (21.5%) and degree of rotation correction (38.3%)]. Moreover, just 9.4% of respondents felt the patient's
periodontal health was important (Fig. 14). The need for attachments on all teeth received a favorable answer of 43.2% (Fig.15)
and 50.6% of respondents believed that patients with individual crowns could benefit from clear aligners (Fig. 16). The need for
wearing retainers was acknowledged by 53.5% of the subjects (Fig. 17). The majority of participants (70.3%) agreed that cleaning
the aligners frequently was necessary (Fig. 18) and about 48.5% said that brushing and cleansing tablets or powder were both
necessary for cleaning the aligners (Fig. 19).

® Yes

@ No
® Maybe

Figure 1: Have you heard about clear aligners?
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Figure 2: From where did you hear about the aligners?
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Figure 3: Do you think aligners are removable?
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Figure 4: What kind of cases can be treated with aligners alone?
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Figure 5: Do you think there is an age limit for getting orthodontic/aligner treatment?
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Figure 6: Do you think that the aligners are less painful than the conventional braces?
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Figure 7: Do you think that the aligners are more esthetic than the conventional braces?
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Figure 8: Do aligners poke like conventional braces?
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Figure 9: Do you need to visit a dental clinic for appointment as frequently as for conventional braces?
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Figure 10: Do you think you can sleep with aligners in?

https://doi.org/10.46889/JCMR/2023.4212 https://athenaeumpub.com/journal-of-clinical-medical-research/


https://doi.org/10.46889/JCMR/2023.4212
https://athenaeumpub.com/journal-of-clinical-medical-research/

® Yes
® No
) Maybe

Figure 11: Do you think you should eat with aligners?
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Figure 12: Do you have to remove aligners while brushing teeth?
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Figure 13: What is the recommended time to wear the aligners?
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Figure 14: What decides the total number of aligner trays for a particular case?
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Figure 15: Do you need attachment on all teeth?
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Figure 16: Do you think you can give clear aligners for patients having individual crowns?
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Figure 17: Do you think it is necessary to wear a retainer after clear aligner treatment?
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Figure 18: Do you need to clean your retainer regularly?
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Figure 19: How do you clean your aligners?
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Discussion

Patient awareness regarding Clear Aligners is on a rise due to the advent of many foreign and indigenous aligner companies
marketing their products making patients more aware of this modality of treatment. Aligners were initially introduced with the
purpose of minor tooth corrections, have undergone numerous years of research and development and have been refined to treat
various kinds of malocclusions.

Most orthodontic patients reporting to a private clinic, usually have their first encounter with a general practitioner. Orthodontics
being a specialty field is taught to a very basic level in an undergraduate course. However, a general practitioner needs to be
able to at least address the patient’s queries regarding treatment modalities available in the market, along with their pros and
cons. Thus, this questionnaire-based survey was carried out to evaluate the awareness among BDS Interns regarding one such
treatment modality, Clear Aligner Therapy.

Social Media platforms like Twitter, YouTube, Instagram, Facebook, etc. have become extremely vital marketing tool, which is
used for creating awareness as well expanding their reach among the general public [7,8]. The majority of participants in this
study had heard about Clear Aligners on social media (57.2%), which was the most common source of awareness. 79.9% of
participants were aware that the Clear Aligners are removable. The ability to remove the appliance is a major advantage over
fixed appliances as the patients have fewer food restrictions and can maintain oral hygiene better, improving the periodontal
status [9].

There was an almost equal response to the kind of cases that could be treated with aligners alone; 53% mild crowding and 58.9%
moderate crowding. Rossini et al2 conducted a systematic review to study the efficacy of Clear Aligners in controlling
Orthodontic tooth movement. They concluded that Clear Aligner Therapy is effective in aligning and leveling the arches, causing
anterior intrusion and molar distalization. However, correction of rotation and extrusive movements were difficult with CAT.
They reported that Clear Aligners alone could not cause all tooth movements. Auxiliaries like attachments, IPR, elastics, etc.
were required to increase their efficiency.

The majority of participants believed that there is an age limit for use of CAT (42.8%). Clear aligner Therapy can be used in
patients of any age; however, it should be used with caution. Allahham, et al., reported that non-extraction treatment of mild to
moderate crowding in adult patients with CAT led to an increased occurrence of Fenestrations and Dehiscence [10].

Thus, both the type of tooth movement (Translatory or rotational) and the periodontal status of the patient will determine the
number of Aligner trays that will be required for a particular case. Around 20% overcorrection of rotations is recommended by
authors since rotations are difficult due to rounded tooth crowns. It is vital to stage the Orthodontic Tooth Movement and
consider factors like periodontal status for successful results. However, most participants believed that only tooth movement,
translatory movement (21.5%), or rotation correction (38.3%) determined the number of trays for a particular case.

66.3% of participants gave a positive response to CAT being less painful. Gao, et al., carried out a study to compare the pain
perception, anxiety levels and Oral Health-Related Quality of Life (OHRQoL) between patients receiving CAT and Fixed
appliance treatment [11]. They reported that the pain perception and anxiety levels were lower in patients undergoing CAT
during the initial stages of Orthodontic treatment with an improved OHRQoL. Another advantage of CAT is the improved
esthetics; a major reason for its surge in demand. The majority of the participants agreed to this (79.9%). In clear aligners, the
problem of poking wires is eliminated which reduces the discomfort of the patient. 61.5% of participants agreed to this.

Most participants answered that the patient does not need to visit the dentist as frequently as for fixed appliances (51.8%). This
is true but it mainly depends on the patient’s compliance. Only for compliant patients, the dental visit is every 10-12 weeks [12].
The recommended time to wear the aligners is 20-22 hours/per day [13]. The patient should be instructed to remove the Clear
Aligners only while eating and brushing. However, according to the majority of participants, the patient can sleep (53.3%) with
Clear Aligners on and most believed that the patient cannot eat with Clear Aligners (52.4%). The recommended time to wear the
aligners was 11-14 hours as per most participants (37.1%). Most participants agreed that the patients were supposed to remove
the Clear Aligners while brushing their teeth (70.5%).
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Attachments are auxiliaries that increase the predictability of clear aligners to produce orthodontic tooth movements. Nucera, et
al., carried out a systematic review where they included studies that show that auxiliaries improve the efficiency of CAT to carry
out difficult tooth movements like bodily tooth movement (increasing the number to increase anchorage), torquing, rotations
(along with appropriate auxiliaries), extrusion, etc [14]. Attachments also increase the retention of the Clear Aligner trays while
continuous removal and wear. However, they are not a necessity for minor tooth movements. The majority of participants were
of the opinion that attachments were required on all teeth for every type of tooth movement.

The demand for CAT in adult patients is on a rise due to esthetics and increased comfort mainly. The presence of multiple
restorations, including crowns and bridges is very common. The use of CAT in patients with individual crowns is possible,
however, the difficulty lies in the bonding of attachments. Alsaud, et al., carried out an in-vitro study to compare the different
bonding methods of composite attachments on ceramic [15]. They concluded that the combination of Air abrasion, Assure
Universal Bonding (AUB) agent and Filtek Z350 showed the highest Shear Bond Strength followed by the combination of
Hydrofluoric acid (HFA) with AUB and Filtek Z350. 9.6% HFA was used for 1 min and 50 pm Al203 for 5 s under 2 bar pressures
in a perpendicular direction to the ceramic block surface and at a 10 mm distance using a sandblaster unit was used for air
abrasion. In our study, 50.6 % of participants gave a positive response to the use of CAT in patients with individual crowns,
while 30.5% gave a negative response.

Retention is the most important phase of any Orthodontic treatment. Irrespective of the appliance used, the retention phase is a
must, without which relapse ought to happen.53.5% of participants were affirmative of the necessity to wear retainers after CAT.
When asked regarding the cleaning and disinfection protocol of Clear Aligners, 70.3% of participants gave a positive response
to the need for cleaning Clear Aligners regularly. 48.5% of participants believed that both brushing and cleaning tablets/powder
is required for cleaning the Aligner trays while the remaining participants in equal proportion thought that either brushing or
cleaning tablets/powder is required. Tektas, et al., reported that the biofilm formation and initial bacteria adhesion were equal
for enamel, metal brackets and aligners [16]. Moreover, due to the presence of grooves and ridges, microbial adhesion is more.
Charavet, et al., carried out a systematic review of the cleaning and disinfection protocols for cleaning Clear Aligners [17]. They
concluded that a multistep approach i.e., a combination of mechanical (Brushing) and chemical (chlorhexidine antibacterial
substance, anionic or cationic detergents, or effervescent tablets) methods is the most effective method for cleaning and
disinfecting the aligner trays.

Conclusion

Orthodontics is a specialty field wherein; undergraduates have minimal information regarding the advances in the subject.
However, there are a few advances that should be emphasized in the learning course. General dentists are usually the first ones
to deal with orthodontic patients reporting to any clinic wanting to undergo orthodontic treatment. Thus, it becomes important
for them to be aware of the various treatment modalities and the associated indications, pros, cons and patient instructions. Thus,
in this study, we have evaluated their knowledge and awareness regarding these areas, concerning clear aligners. Even though
most BDS Interns were aware about the basics of clear aligner therapy, most lacked knowledge regarding the patient instructions
and the factors that need to be considered while selecting this appliance, like the tooth movements possible, factors affecting the
tooth movement, the associated auxiliary used, etc. Thus, there is a need for the addition of more details regarding such advances
in the curriculum to improve the knowledge, awareness and attitude of emerging dentists.
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