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Abstract 
      Dental profession is rapidly evolving due to advanced digital technology. Several automated 
technologies such as laser, intraoral scanners, cone beam computed tomography (CBCT), 
Computer Aided- Design/Computer Aided Manufacturing (CAD/CAM) technology, and 3D printing 
offer new possible alternatives to replace manual tasks and increase the quality of treatment and 
patient experiences. 
     To assess the awareness and knowledge about digital dentistry among undergraduate dental 
students at Gulf Medical University, Ajman. A questionnaire comprising 16 questions about digital 
dentistry and sociodemographic data was distributed amongst 1st, 2nd, 3rd, 4th, and 5th year 
undergraduate dental students. A total of 252 students voluntarily participated in the study. The 
information obtained was statistically analysed. It was observed that dental students in the 3rd, 4th, 
and 5th years were more informed about digital dentistry when compared to the 1st and 2nd year 
students.  
      The awareness among undergraduate dental students about digital dentistry is satisfactory on a 
broad aspect. However, there is a lack of knowledge in relation to deeper aspects of digital dentistry 
which demonstrates a need for further awareness. This can be attained by implementing 
educational courses on digital dentistry in the preclinical years of the dental curriculum. Such an 
action would provide students with the required knowledge of the various technologies used in the 
clinical setting. 
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 Introduction 
 
 The production and deployment of the 
internet and technologies have evolved in recent 
decades. However, the digital era has not spared 
the dental field. The digital transformation 
process has resulted in the development of data 
that is generated by computers in many dental 
sectors, such as prosthodontics, orthodontics, 
and oral and maxillofacial surgery.1,2 Increasing 
advancement of the digital workflow has changed 

the daily practice in every area of dentistry. It 
enables surgeons to plan implants and their 
restorations more efficiently and accurately in an 
immersive three-dimensional setting, create 
surgical instructions, and, if needed, instantly 
start recovery in one session. As a result, dental 
research is currently focused on examining the 
several possible important attributes of digital 
generated data in the dental field and research.3-8  
 The use of Cone Beam Computed 
Tomography (CBCT), Computer Aided-
Design/Computer Aided Manufacturing 
(CAD/CAM), three dimensional (3D) printers, and 
tele-dentistry are all included under the term 
digital dentistry. Although each aspect is 
fascinating on its own, the role of each of these 
systems is essential to today's dentistry. The 
greatest advantages of this process range from 
3D printing of an entire complete denture on the 
same day and producing a single crown in the 
dental office in just a few hours. Although all 
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these technologies can be used to support 
development, they also provide opportunities for 
learning and knowledge sharing.9  
 One of the most significant advantages of 
digital dentistry today is the ability to store all 
relevant information in a computerized form. 
Information exchange and storage are virtually 
uncomplicated because these devices are no 
longer dependent on basic physical files. Digital 
files and templates can be displayed in the same 
amount of time as keys are pressed on a 
keyboard which can be operated in a variety of 
ways.10  
 The comprehension of digital dentistry is 
essential to dental practitioners in today's 
constantly evolving world. Dental professionals 
recognize the necessity to adopt digital dentistry 
as a way to influence the future of dental 
treatment as the field continues to change 
towards advancements in technology. Although 
digital dentistry clearly outperforms traditional 
methods there are still a lot of factors to consider 
at each stage. Affordability of machines and 
technology due to the costs at the start and staff 
preparation are two major current step backs. 
Furthermore, the specificity, accuracy, and 
consistency of all three dimensions, both 
individually and in combination, can be unclear.10  
Keeping this in mind, our study was conducted to 
evaluate the awareness and knowledge of 
undergraduate dental students about digital 
dentistry.  
 
 Materials & methods 
 The research study was an experimental 
cross-sectional study which was approved by the 
institutional review board (IRB) committee. The 
questionnaire focused on retrieving information 
about the most used technologies in dentistry. It 
consisted of 16 carefully drafted questions about 
sociodemographic data such as the participants 
age, and gender, and the awareness and 
knowledge about CBCT, CAD/CAM, tele-
dentistry, and 3D printing. The questionnaire was 
distributed equally amongst 1st, 2nd, 3rd, 4th , and 
5th year undergraduate dental students. 
 A total of two hundred and fifty-two 
responses were received from dental students 
who consented to participate. The data was 
collected over a period of 6 months. The 
completed responses were entered on an Excel 
spreadsheet and further imported into IBM 

Statistical Package for Social Sciences (SPSS) 
software version 28 for statistical data analysis. 
The data analysis was carried out by a 
statistician. Statistical analysis was performed by 
SPSS in general, while Microsoft Office Excel 
was used for data handling and graphical 
presentation. The result was presented as 
percentages in the form of graphs.  
 
 Results 
  
 Sociodemographic Data 
 The findings of our study reported that 
among all the respondents (252), 163 (65%) 
were females and 89 (35%) were males. 
Students of various ages on campus were 
surveyed and it was discovered that the majority 
of the respondents 163 (68%) were students less 
than or equal to the age of 21 years, while 78 
(32%) students were above the age of 21 years. 
Participants of our research were limited to the 
Bachelor of Dental Surgery (BDS) program with 
the survey consisting of an equal response rate 
from the students of 1st, 2nd,3rd, 4th, 5th years.  
 Majority of the participants 192 (77%) 
were aware of the terminology digital dentistry, 
although 58 (23%) of the participants were not. 
Our study gives an insight of the various modes 
via which the participants may have heard or 
learned about digital dentistry. Majority of the 
participants, 71 (30.6%) knew about digital 
dentistry through the internet (social media), 
followed by 56 (24.1%) who learned by faculty, 
55 (23.7%) were aware through seminars and 
workshops, whereas 50 (21.6%) of the 
participants learned about digital dentistry 
through other resources such as marketing 
events at conferences, advertisements at dental 
clinics, newspaper articles, and word of mouth. 
 
 Awareness and Knowledge about CBCT 
 Majority of the participants 175 (70%) 
were aware of the technology CBCT in-relation to 
dental radiography, while 75 (30%) of the 
participants were not aware (Fig 1a). 
Furthermore, on assessing the knowledge of the 
participants about the advantages of CBCT over 
other diagnostic imaging methods, 111 (44.9%) 
of the participants chose better imaging 
processing as the major advantage of CBCT over 
other diagnostic imaging methods, whereas 
10.5% thought faster scanning could be an 
advantage CBCT over other diagnostic imaging 
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methods. 38 (15.4%) participants chose a lower 
radiation dose as an advantage and 72 (29.1%) 
of the participants did not  know the advantages 
of CBCT (Fig 1b). 
  
 Awareness and Knowledge about 
CAD/CAM 
 On assessing the awareness about 
CAD/CAM, 167 (66.8%) participants had heard of 
CAD/CAM and only 83 (33.2%) participants were 
not aware (Fig 2a). The study further evaluated 
the knowledge of participants regarding the 
different types of materials used in CAD/CAM 
technology, out of 252 participants, 37 (14.9%) of 
the participants chose metal, 90 (36.3%) chose 
zirconium wax, and majority of the participants, 
121(48.8%) didn’t know which material can be 
used with CAD/CAM technology (Fig 2b). 
Participants when asked if a complete denture 
could be manufactured by CAD/CAM technology, 
167 (67.9%) of the participants thought that a 
complete denture could be manufactured using 
CAD/CAM, whereas 79 (32.1%) of the 
participants thought it could not be manufactured 
(Fig 2c).  
 
 Awareness and Knowledge about Tele-
dentistry 
 The study went on to evaluate if 
participants were aware about of tele-dentistry, 
out of the 252 participants, 101 of the participants 
were aware of tele dentistry and 145 of the 
participants were not aware (Fig 3a). The study 
also evaluated the participants knowledge about 
how is the tele-dentistry technology used, out of 
252 participants, majority of the participants 
132(53.2%) didn’t know how to use tele- 
dentistry, However 80 (32.3%) of the participants 
said that it can be used via telephone or an 
online meeting, 15(6%) of the participants 
answered that tele-dentistry can be used with 
media, whereas 21 (8.5 %) people chose that 
tele-dentistry can be used in the clinic (Fig 3b). 
The study then proceeded to assess the 
participants, if the technology of tele-dentistry 
can be used for good oral hygiene training. Out 
of 252 respondents, 174 (71.6%) answered yes, 
tele-dentistry is used for good oral hygiene 
training, however 69 (28.4%) answered no (Fig 
3c). 
 
 

 Awareness and Knowledge about 3D 
printing  
 The study assessed if the participants 
were aware of the use of 3D printing in digital 
dentistry, out of 252, majority of the respondents 
206 (83%) were aware of the use of 3D printing 
in digital dentistry. (Fig 4a). The study further 
evaluated the possible applications of 3D printing 
in the dental practice out of 252, majority of the 
participants 157 (63.1%) chose all of the above 
option. However, 41 (16.5%) of the participants 
didn’t know the possible applications of 3D 
printing in dentistry, while 19 (7.6%) of the people 
chose diagnostic casts and models can be 
prepared with the use of 3D printing. 
Furthermore, 12 (4.8%) of the participants chose 
that digital orthodontics (aligners and 
mouthguards) is a possible application of 3D 
printing, 11(4.4%) of the respondents chose that 
partial dentures are a possible application of 3D 
printing, 8 (3.2%) of the respondents chose that 
fabrication of crowns and bridges is possible. On 
the other hand, only 1 (0.4%) participants chose 
that none of the above applications are possible 
with 3D printing (Fig 4b). 

Lastly, the study evaluated if the 
participants think that digital dentistry can 
improve the quality of treatment, out of 252 
respondents, majority 224 (90%) answered yes, 
digital dentistry can improve the quality of 
treatment, while only 25 (10%) answered no, 
digital dentistry cannot improve the quality of 
treatment (Fig 4c).                                                                                             
 
 Discussion 
 
 Dental profession is rapidly evolving due 
to advanced digital technology. The use of 
emerging technology in dentistry, combined with 
reliable procedures and precisely high strength 
materials is displacing obsolete methods. Several 
automated technologies such as lasers, intraoral 
scanners, CBCT, CAD/CAM technology, and 3D 
printing offer new possible alternatives to replace 
manual tasks and increase the quality of 
treatment and patient experiences11. Research 
shows that digital dentistry is significantly 
transforming patient treatment and restorative 
solutions, particularly in recent years, through 
improved digital workflow in various dental fields. 
CBCT enhances diagnostic datasets, while 3D 
fabrication methods and CAD/CAM techniques 
enable novel treatment models in implant 
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dentistry12. The digital revolution offers new 
opportunities and challenges, necessitating 
knowledge about new devices, applications, and 
machines, and effective integration into 
workflows13.  
With this background, our team decided to 
assess the awareness and knowledge about 
digital dentistry among undergraduate dental 
students of Gulf Medical University, Ajman. In the 
present study, it was observed that the ratio of 
females to males was 6:4 (65% females and 35% 
males), and that the majority of the participants 
(68%) were less than or equal to 21 years. In a 
study carried out by Scarbecz et al 14 concerning 
the purpose for seeking a career in dentistry, 
female dental students placed a higher value on 
people-oriented purposes such as caring for 
patients as well as a well-balanced work life, 
whereas male dental students prioritised 
independent employment and business-related 
interests.  
 Our research was limited to the students 
of the Bachelor of Dental Surgery (BDS) 
program. Majority of the participants (77%) were 
aware of the terminology digital dentistry, while 
23% were not aware. Regarding the mode of 
awareness, multiple choices were given; 30.6% 
of the respondents knew about digital dentistry 
through the internet (social media), 24.1% 
through lectures given by the faculty, and 23.7% 
through seminars and workshops. In a study 
conducted by Temur et al 15, the results differed, 
as obtaining knowledge through the internet was 
the least common choice 6.7%, which on the 
contrary was the most preferred option in the 
present study.  
 In our study 70% of the participants were 
aware of the technology CBCT, whereas only 
30% were not aware. Our results were 
concurrent with the study conducted by Bhagat et 
al 16 who reported that out of 150 participants, 
48.6% were aware of CBCT.  Furthermore, 
44.9% of the participants agreed that CBCT had 
better imaging processing when compared to 
traditional diagnostic methods which is in 
agreement to a study done by Saptadi et al 17 

who stated that when dentists used CBCT scan 
along with other diagnostic imaging methods, it 
improved image processing and improved 
location of impacted third molars in relation to the 
mandibular canal. Furthermore, 29.1% didn’t 
know the advantages, 15.4% saying lower 
radiation dose and only 10.5% chose faster 

scanning. In another study performed by Bhagat 
et al 16  majority of their participants chose 
reduced radiation as the main advantage of 
CBCT. The results were different because their 
study used working dentists as their participants, 
and we used students as our participants.  
 CAD/CAM is a rising digital technology 
and is known for being user and patient-friendly 
and accurate. Since it is an emerging digital 
technology, we asked our participants if they had 
heard of CAD/CAM, 66.8% had heard of the 
digital technology CAD/CAM whereas 33.2% did 
not. Our results were similar to a study done by 
Maltar et al 18  who reported that the majority of 
their participants (84.23%) had heard of 
CAD/CAM. On further assessing the knowledge 
of dental students about CAD/CAM, it was 
observed that the majority (48.8%) of the 
participants did not know which materials can be 
used with CAD/ CAM technology, 36.3% chose 
zirconium wax and 14.9% chose metal. Our 
results were concurrent with a study by Hegde et 
al 19 where 70% of the students were not aware 
of the materials used in CAD/CAM technology 
and this was because only 35% of undergraduate 
students had seen a CAD/CAM technology unit 
and its materials and 67% of the students stated 
that their curriculum does not help them in 
knowing about CAD/CAM technology. In addition, 
we also observed that 67.9% of the participants 
agreed that CAD/CAM can be used for complete 
denture fabrication. Our results were concurrent 
to the studies reported by Hegde et al 19  and 
Bhaskar et al 20 who observed that 78% and 70% 
of their respondents respectively, were aware 
that one of the applications of CAD/CAM was 
complete denture fabrication. 
 Tele dentistry is the use of information 
technology to facilitate remote dental care, 
advice, and education instead of direct face-to-
face communication with patients. 58.9% of our 
participants were not aware of tele dentistry, 
together with 53.2% who did not know how to 
use tele dentistry. These results were similar to a 
study done by Aboalshamat 21, who reported that 
only 17.9% of the dental students were aware of 
the term tele dentistry; this could be due to the 
fact that the participants had never used 
teledentistry before. Tele dentistry is a new 
concept, and therefore has low student 
awareness due to its low practice by dental 
health professionals. Furthermore, our study 
assessed if tele-dentistry can be used for good 
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oral hygiene training, 71.6% of our respondents 
agreed. A similar finding was observed in a study 
conducted by Boringi et al 22 who reported that 
79.59% of the participants concurred that tele 
dentistry can be a decent tool for oral hygiene 
training.  
 On evaluating the awareness on the use 
of 3D printing technology, we observed that 
81.7% of participants were aware and 17.3% 
were not. The global recognition and education 
on the growing use of 3D printing in dentistry is 
crucial. 63.1% of our participants chose all of the 
listed options (diagnostic casts and models, 
fabrication of crowns and bridges, digital 
orthodontics such as aligners and mouthguards, 
partial dentures) as applications of 3D printing in 
dentistry, 16.5% were not aware, and 7.6% of the 
participants thought that diagnostic casts and 
models are possible applications. In comparison 
to a study conducted by Dhokar et al 23 reported 
that 29.2% of the participants accredited its use 
in printing diagnostic models and casts. This 
indicates that only a few of the participants were 
aware of this application. Furthermore, the study 
conducted by Dhokar et al 23 indicated that 27.3% 
of the participants were aware of the 3D printing 
application of digital orthodontics which 
demonstrated a higher awareness than in our 
study (4.8%). In addition, 4.4% of our participants 
chose partial dentures fabrication, surprisingly 
only 1 participant 0.4% chose that none of the 
above applications provided could be an 
application of 3D printing in dentistry.  
Lastly our study assessed the opinion of the 
participants on whether digital dentistry improves 
the quality of treatment, 88.9% agreed whereas 
11.1% did not. Our results were concurrent with a 
study done by Saponaro et al 24 who stated that 
70% of seasoned complete denture wearers felt 
that they had a better experience with their 
digitally fabricated dentures than their previous 
traditionally fabricated dentures.   
 Overall the recent advancements in the 
field of dentistry across universities in the world 

and the requirement for dental students to know 
about various digital dentistry based technologies 
necessitated the establishment of a state-of-the-
art digital dentistry laboratory at the College of 
Dentistry along with the inclusion of digital 
dentistry training workshops for dental students. 
Furthermore, in comparison to the previous 
cohorts, advanced digital dentistry based courses 
such as “Artificial Intelligence” in year 4 
(semester 8) and “Digital Dentistry and 3D 
Printing” in year 5 (semester 9) were introduced 
in the dental curriculum. 
 
 
 Conclusion  
 
 In conclusion, the present study results 
indicate that the awareness regarding digital 
dentistry and its applications should be studied 
more. Henceforth, the authors suggest the 
addition of digital dentistry courses in the 
preclinical years of the dental curriculum, and the 
inclusion of workshops and seminars to give 
students a more hands-on approach to different 
digital dentistry technologies. This would help 
students gain more knowledge of the various 
digital dentistry technologies that they will 
eventually use in the clinical setting. 
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Figure 1. Percentage of participants aware of (a) CBCT technology (b) advantages of CBCT over 
traditional diagnostic images. 

 
Figure 2. Percentage of participants aware of the (a) digital technology CAD/CAM, (b) materials used 
with CAD/CAM technology, (c) aware that complete dentures can be manufactured using CAD/CAM 
technology. 
 

 
Figure 3. Percentage of participants aware of (a) tele-dentistry (b) modes of using tele-dentistry (c) 
choosing tele-dentistry for good oral hygiene training. 
 

 
Figure 4. Percentage of participants aware of (a) use of 3D printing in dentistry (b) possible 
applications of 3D printing in dental practice and (c) digital dentistry improving the quality of treatment. 
 

http://www.ektodermaldisplazi.com/dergi.htm
http://www.jidmr.com/


 
Journal of International Dental and Medical Research ISSN 1309-100X                   Awareness and Knowledge of Digital Dentistry 
http://www.jidmr.com                                                                                                                                                   Nouran Hamed et al 

 

  Volume ∙ 17 ∙ Number ∙ 1 ∙ 2024                            Page 369 

 References 
 
1. Lynch C. How do your data grow? Nature. 2008;455(7209):28-29. 
2. Boyd D, Crawford K. Critical Questions for Big Data. Info, 
Commun & Soc. 2019;15(5):662-679. 
3.Cicciù M. Prosthesis: New Technological Opportunities and 
Innovative Biomedical Devices. Prosthesis 2019;1: 1–2. 
4.Hodson R. Digital revolution. Nature. 2018;563(7733):S131.  
5.Makin S. Searching for digital technology’s effects on well-being. 
Nature. 2018;563(7733):S138-S140. 
6. Meloni SM, Lumbau A, Baldoni E, Pisano M, Spano G, Massarelli 
O, Tallarico M. Platform switching versus regular platform single 
implants: 5-year post-loading results from a randomized controlled 
trial. Int. J. Oral Implantol. 2020; 13: 43–52. 
7.Tallarico M, Scrascia R, Annucci M, et al. Errors in Implant 
Positioning Due to Lack of Planning: A Clinical Case Report of New 
Prosthetic Materials and Solutions. Materials (Basel). 
2020;13(8):1883. 
8. Meloni SM, Spano G, Ceruso FM, Gargari M, Lumbau A, Baldoni 
E, Massarelli O, Pisano M, Tallarico M. Upper jaw implant 
restoration on six implants with flapless guided template surgery 
and immediate loading: 5 years results of a prospective case series. 
Oral Implantol. 2020; 12: 151–160. 
9. Dawood A, Marti BM, Sauret-Jackson V, Darwood A. 3D printing 
in dentistry. Br Dent J. 2015;219(11):521-529. 
10. Ender A, Zimmermann M, Mehl A. Accuracy of complete- and 
partial-arch impressions of actual intraoral scanning systems in vitro. 
Int J Comput Dent. 2019;22(1):11-19 
11. Rakhshan V, Sforza C, Vucinic P, Vitalariu AM, De Menezes M. 
Advanced Digital Dentistry. Int J Dent. 2018;2018:1-2 
12. Spagnuolo G, Sorrentino R. The Role of Digital Devices in 
Dentistry: Clinical Trends and Scientific Evidences. J Clin Med. 
2020;9(6):1692. 
13. Mangano Guest Editor F. Digital Dentistry: The Revolution has 
Begun. Open Dent J. 2018;12:59-60. 
14. Scarbecz M, Ross JA. Gender differences in first-year dental 
students' motivation to attend dental school. J Dent Educ. 
2002;66(8):952-961. 
15. Temur KT, Haptipoğlu Ö. Awareness and use of cone beam 
computed tomography (CBCT) of Turkish dentist. Ata Diş Hek Fak 
Derg. Mart 2019;29(2):169-175 
16. A Bhagat B, P Nagrik A, B Yemle S. Dental Practitioners’ 
Awareness, Knowledge and Attitude towards Cone Beam 
Computed Tomography. IOSR J Dent Med Sci. 2016;15(3):33-37. 
17. Saptadi A, Lilies DS, Menik P et al. Evaluation of Impacted 
Mandibular    Third Molar Position in Relation to Mandibular Canal 
on Panoramic Radiography compared to Cone-Beam Computed 
Tomography. J Int Dent Med Res. 2019;12(2):591-596.  
18. Maltar M, Miloš L, Milardović S, et al. Attitudes of the Students 
from the School of Dental Medicine in Zagreb towards CAD/CAM. 
Acta Stomatol Croat. 2018;52(4):322-329. 
19.  Palanisamy SV, Hedge C. Awareness Among Undergraduate 
Students Regarding CAD/CAM Technology – A Survey Report. J. 
Health Allied Sci NU. 2019; 9(2): 57-63. 
20. Bhaskar H, Ganapathy D, Sivasamy V. Study of digital denture 
systems among dental students. Drug Invention Today 2020; 14(3): 
495-497. 
21. Aboalshamat KT. Awareness of, Beliefs about, Practices of, and 
Barriers to Teledentistry among Dental Students and the 
Implications for Saudi Arabia Vision 2030 and Coronavirus 
Pandemic. J Int Soc Prev Community Dent. 2020;10(4):431-437. 
22. Boringi M, Waghray S, Lavanya R, et al. Knowledge and 
Awareness of Teledentistry among Dental Professionals - A Cross 
Sectional Study. J Clin Diagn Res. 2015;9(8):ZC41-ZC44 
23. Dhokar A, Atre S, Bhatnagar S, Bhanushali N. Knowledge and 
practices of 3d printing in dental practitioners of Maharashtra: A 
cross-sectional study. J. Indian Acad. Oral Med. 
Radiol.2020;32(2):127. 
24. Saponaro PC, Yilmaz B, Johnston W, Heshmati RH, 
McGlumphy EA. Evaluation of patient experience and satisfaction 
with CAD-CAM-fabricated complete dentures: A retrospective 
survey study. J Prosthet Dent. 2016;116(4):524-528.  

 
 

http://www.ektodermaldisplazi.com/dergi.htm
http://www.jidmr.com/

