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ABSTRACT
Introduction: Contemporary dentistry has progressed towards digitization and advancing towards computer-aided design/
computer-aided manufacturing (CAD/CAM) technology. Recently, the application of CAD-CAM technology in dentistry which
includes field of prosthodontics has rapidly grown. But the budding dentists are unaware of the advancement in dentistry.
Aim: The aim of this study was to assess knowledge and awareness amongst dental undergraduate students regarding CADCAM technology in Central India.
Material and Methods: The study was carried out in Central India. A questionaire with total 17 questions including open
and multiple-choice type was designed and validated by experts in the field. It was circulated using Google forms amongst
225 dental undergraduate students and the responses were recorded.
Results and discussion: The present survey reveals that participants in the study were almost of 20-23 years of age. Amongst
them, 65% students had CAD/CAM technology included in their curriculum. About 80% of the students had basic knowledge
about the advantages of CAD/CAM technology over traditional technique and 89% of students were aware about the dental
prosthesis that can be fabricated using CAD/CAM technology where 90% of students are willing to give time and efforts to
learn chair-side CAD/CAM technology.
Conclusion: On the basis of this study, the students were aware regarding digital technologies, but they lack certain clinical
knowledge about them. Hence, the curriculum shall be modified and newer advancements shall be included to improvise the
basic knowledge and clinical practice of the students in the upcoming times.
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INTRODUCTION
Computer-Aided
Designing/Computer-Assisted
Manufacturing frequently known as CAD/CAM was first
introduced into dentistry in the 1970s with Duret, et al.
and Preston, et al. [1,2]. Digitization with the help of
CAD/CAM technology has become very popular in the past
few decades. In the early 1980s, the production of clinical
dental restorations was with the help of CAD/CAM
technology [3]. CAD/CAM has been particularly useful in
dentistry in permitting the fabrication of custom patientspecific restorations and prostheses without using
traditional dental laboratory methods [4]. In the 1980s,
the development of the CEREC system had helped at the
beginning to use CAD/CAM technology as a routine

technology in many dental laboratories and some clinical
practices [5].
The introduction of CAD-CAM technology was made to
improve the design and to create dental restorations.
These included especially the dental prostheses including
crowns, veneers, inlays and on lays, fixed bridges, dental
implant restorations, dentures (removable or fixed), and
orthodontic appliances, etc. [6,7]. This technology was
developed to solve three challenges i.e. to ensure adequate
strength of the restoration, especially for posterior teeth,
to create restorations with a natural appearance and to
make tooth restoration easier, faster, and more accurate
[8]. In some cases, CAD/CAM technology provides patients
with same-day restorations [6]. CAD/CAM for complete
dentures was put forward following the success of
CAD/CAM in implant and fixed prosthodontics [9].
The chair-side CAD/CAM system provides dentists several
benefits such as less dependence on the dental laboratory
technician, reduced number of patient visits, clarified
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technical procedures, and reduced consumption of
materials, increased productivity, and cost-effective
dental restorations [6]. However, the CAD/CAM
technology has some restrictions such as the high initial
cost of purchasing the CAD/CAM system, time and cost
investment to master the technique on the dentist/
technician side, some difficulties in the acquisition of
accurate digital impressions for multiple unit prosthesis.,
and chances of fabrication errors or faulty shaping,
especially with multi-unit dental restorations, which may
risk the mechanical properties of the already produced
restorations [10,11]. CAD/CAM technology so far has
become an essential part of modern dentistry [12].
CAD/CAM has emerged as a new approach for the design
and fabrication of complete dentures [13]. The use of
CAD/CAM was limited in the production of removable
dentures due to the lack of suitable CAD software until
recently [14].
The present study focuses on assessing knowledge and
awareness regarding CAD-CAM technology amongst
dental undergraduate students in Central India. Wherein,
this will help us to assess and make the dental
undergraduate students aware about the recent advances
in dentistry.
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Statistical analysis
Statistical analysis was done by using descriptive
statistics and software used in the analysis was SPSS 27.0
version.
RESULTS
The response rate was 80%. The results of the present
survey revealed that the participants in the study were
almost between 20-23 years of age, predominantly
female. Among all the participants, about 68% of
students were interns. In the present sample, 94.67% of
students were aware of digital impressions (Figure 1).
65.8% of students had CAD-CAM technology included in
their curriculum (Figure 2). More than 50% of students
gave the correct elaboration of the term CAD/CAM. 50%
of undergraduate students had not seen a CAD/CAM unit,
whereas 48% of them had seen the unit. Out of these, 7%
said that metals are used, 16% said zirconium wax, and
81% of students said that both of them could be used in
CAD/CAM technology.

MATERIALS AND METHODS
A cross-sectional study was conducted in Central India
from December 2020 to May 2021. The institutional
ethical committee clearance was obtained before
commencing the study. A questionnaire with total of 17
questions including open and multiple-choice types was
designed and validated by the experts in the field. It was
circulated using Google forms amongst 225 dental
undergraduate students and the responses were
recorded.

Figure 1: Are you aware of digital impression.

The questionnaire survey consisted of 17 questions.
The questions were related to knowledge and awareness
regarding CAD-CAM technology and the demographic
data (gender and designation) of the individual.
The questionnaire was assessed.
•

•
•
•

A total of 225 dental undergraduate students across
central India, were included in the survey. (The
sample size calculation was done using the reference
articles of similar types of studies conducted in
India).
Inclusion criteria were independent of the institute,
gender, and curriculum content.
Exclusion criteria are invalid.
Subsequently,
the
questionnaires
regarding
knowledge and awareness regarding CAD-CAM
technology amongst dental undergraduate students
were randomly administered to be then answered on
an anonymous basis, and the responses were
collected. The results of the survey were further
tabulated in Google Sheets.

Figure 2: Does your curriculum contain CAD/ CAM
technology in it?.
89% of the students were aware of the complete
dentures while 90% told that post and core could be
fabricated using CAD/CAM technology. 86% of them were
aware of the 3D printing technology while 94% said that
CAD/CAM technology is more precise than conventional
procedure (Figure 3). More than 90% said that CAD/CAM
is faster than the conventional method of producing
restoration (Figure 4). At the same time, 69% of them
were aware of the chair-side CAD/CAM while 90% of the
students had basic knowledge about the indications of
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chair-side CAD/CAM. Amongst them, 80% said that it
could be time-saving at a dental practice (Figure 5) while
73% of the students said they would prefer a chair-side
CAD/CAM system over a laboratory CAD/CAM system for
routine practice.
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Amongst all the participants, 67% of the students said
that it is extremely important to have basic knowledge
about the training for using chair-side CAD/CAM, while
80% of the students had basic knowledge about the
advantages of CAD/CAM technology over traditional
technique and more than 90% of the students said that
they are willing to dedicate time and effort to learn chairside CAD/CAM technology and continue advancing and
have detailed knowledge about digital prosthodontics
(Figure 6).

Figure 3: Do you think CAD/CAM technology is
precise than conventional procedure?.

Figure 6: Which system would prefer for practice?
DISCUSSION

Figure 4: Which method produces faster restoration:
CAD/CAM technology or conventional method?.

Dentistry has advanced from various earlier treatments
such as crude restorations made of wires and wood to
the new advancing world of digital dentistry [4].
Digitization using CAD/CAM technology has become
popular and well-liked over the past three decades.8
CAD/CAM technology is one of them that has resulted in
the precise and accurate fabrication of prostheses with
fewer chances of errors in the patient’s mouth and
required adjustments are done.4 This is advantageous
and important for both the dentist and patients. Hence it
had overcome the disadvantages of the conventional
methods especially in terms of quality, labor, and
duration [8].
Hence, being the upcoming field, the undergraduate
students should be made aware of CAD/CAM technology
academically as well as practically as the future of
dentistry would be digitally driven. Therefore, a
questionnaire survey was conducted to assess the basic
knowledge about CAD/CAM technology amongst
undergraduate students. Of the 225 questionnaires given
to the undergraduates, the entire group of students
responded equally to the basic questions about CAD/
CAM. Overall, the knowledge about CAD/CAM in
undergraduates had improved, but they should be made
aware of the clinical usage of it to make them equipped to
meet the future digital dentistry.

Figure 5: Do you think that chair-side CAD/CAM is
important in terms of time saving at dental practice?.
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CONCLUSION
CAD/CAM in dentistry and has advanced rapidly than we
think. It has helped to enhance the production efficiency;
labour issues and provides better services to the patients.
However, the various factors on which the uniformity of
the restoration depends upon excellent preparation, a
good detailed impression, and a welldesigned aesthetic
and functional restoration. CAD/CAM could be used to
facilitate the restoration of oral implants. The precision
or accuracy of fit, aesthetic material application,
durability, and simplicity are the main advantages of
CAD/CAM in the field of implant dentistry. Hence in the
given set of participants, the level of knowledge and
awareness amongst dental undergraduate students
regarding CAD-CAM technology was found to be
satisfactory. However, to make them more effective
continuing dental education programs on recent
advances in digital prosthodontics and techniques should
be conducted, and hence we need to incorporate more
technologies into the field of dentistry for a better future.
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