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ABSTRACT:  

Introduction: The present study investigates the awareness and adoption of CAD/CAM (Computer-Aided 

Design and Manufacturing) technology among dental professionals and students in Uttrakhand, Delhi, and 

Uttar Pradesh. As dentistry transitions from traditional manual methods to digital workflows, CAD/CAM is 

increasingly influencing all specialties, including prosthodontics, orthodontics, restorative dentistry, oral 

surgery, implantology, and periodontology. 

Objectives: To assess current awareness levels, identify challenges in adoption, evaluate training exposure, 

and understand perceptions of CAD/CAM’s benefits across dental disciplines. 

Methods: A structured and validated online questionnaire was distributed to 500 participants, including 

undergraduate and postgraduate students, and dental practitioners. Responses were analysed to evaluate 

knowledge, application, and attitudes toward CAD/CAM. 

Results: While awareness of CAD/CAM technology was generally high, its actual usage remained limited. 

The most cited barriers were lack of hands-on training, insufficient academic exposure, and infrastructural or 

financial constraints. However, both students and professionals expressed a strong desire to learn and 

incorporate CAD/CAM into clinical practice. Existing users reported high satisfaction, especially in terms of 

improved accuracy, reduced chairside time, and enhanced efficiency. 

Conclusions: The study highlights the urgent need to integrate CAD/CAM into dental curricula and 

continuing education programs. Overcoming educational and infrastructural barriers can promote broader 

adoption and prepare future dentists for a more digital, precise, and interdisciplinary approach to care. 

Embracing CAD/CAM is essential for aligning dental practice with global trends toward innovation and 

personalized treatment. 

 

1. Introduction 

The advent of "digital workflow" might be regarded as 

an iconic event in dentistry. The development of digital 

dentistry has resulted to a remarkable transformation in 

everyday clinical practice due to the synergy between 

new digital technologies and significant advances in the 

mechanical and aesthetic features of dental materials. 

This reduces treatment times while maintaining high 

standards of precision and aesthetics.1,2 

Determining how successfully the dental profession has 

responded to contemporary technology innovations 

requires an understanding of the degree of awareness of 

digital dentistry among dental practitioners. This goal is 

to assess the level of familiarity that dental professionals 

and students have with digital processes, such as 3D 

printing, intraoral scanners, and CAD-CAM 

technologies. The study will determine if digital dentistry 

is widely accepted and incorporated into clinical and 

educational contexts by evaluating their knowledge, 

expertise, and confidence in using digital tools.3,4  

 For three decades, the CAD/CAM application in 

dentistry has gradually evolved. It can be inlay, onlay, 

veneer, crown, fixed partial dentures, implant abutments 

and total-mouth reconstruction. It is known to dentist, 

dental offices and dental laboratories The dentistry sector 

is always changing due to digital innovations, thus future 

dentists need to be properly trained and educated to have 

the abilities they need. This goal is to evaluate the 

efficacy, accessibility, and quality of educational 

programs cantered around digital dentistry, namely 
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CAD-CAM technology. It will investigate how well 

students and practitioners feel equipped to apply these 

digital strategies in real-world situations, as well as 

whether institutions offer enough practical instruction, 

workshops, or academic information.5 

Traditional techniques of constructing dental restorations 

usually included hand craftsmanship, which is time-

consuming and frequently inaccurate. CAD-CAM allows 

dental specialists to use digital imprints and automated 

production processes, overcoming previous limits. 

Principle of CAD-CAM: The theory of CAD-CAM in 

dentistry may be explained in three stages. The first stage 

includes scanning the dental anatomy to make a digital 

imprint. In the second stage, the practitioner uses CAD 

software to plan the repair on a computer, guaranteeing 

an exact fit and desired appearance. The last stage 

involves using CAM to construct the repair from a block 

of ceramic or other materials. Dental students and 

practitioners may have varying levels of awareness and 

exposure to CAD-CAM technology.6,7 

Dental students and practitioners may have varying 

levels of awareness and exposure to CAD-CAM 

technology.7 

This objective aims to compare their understanding and 

usage patterns to determine whether students, who are 

being trained in a more digitalized era, have a greater 

knowledge advantage over experienced practitioners 

who may still rely on traditional techniques. Analysing 

these differences will offer valuable insights into whether 

additional training is required for practitioners and how 

dental education can bridge any knowledge gaps between 

the two groups. 

This survey aims to assess the level of awareness about 

CAD/CAM prostheses among dental practitioners and 

dental students in Uttrakhand, Uttar Pradesh, and Delhi, 

India. 

2. Objectives 

Assessing the current level of awareness regarding CAD-

CAM prostheses among dental professionals is essential 

to understand how familiar both practitioners and 

students are with this evolving technology. Several 

factors influence the adoption of CAD-CAM systems in 

clinical practice, including cost, accessibility, 

institutional support, academic exposure, and perceived 

ease of use.  

Evaluating the effectiveness of training and education 

programs is crucial, as well-structured learning 

opportunities can significantly enhance competence and 

confidence in using these digital systems. 

Moreover, understanding the perceived benefits, 

provides valuable insight into the hesitations or 

motivations behind its use.  

A comparison of awareness between dental practitioners 

and students can further reveal important trends, with 

students often more exposed to the latest theoretical 

advancements and practitioners offering practical 

insights from clinical experience, highlighting the need 

for integrated educational strategies to bridge any 

knowledge gaps. 

3. Methods 

A randomised sample of dental professionals, including 

BDS and MDS students as well as practicing dentists in 

Delhi, Uttrakhand, and Uttar Pradesh, are to take part in 

this study. 

The primary means for gathering data will be a validated 

questionnaire that guarantees homogeneity in both 

language and content. Google Forms was used to conduct 

the survey in order to make it easy to access and 

participate.  

To assess the participants' understanding, mind-set, and 

actions about CAD-CAM technology in dentistry, the 

questionnaire will gather demographics about them.  

To guarantee a fair representation of the population, the 

sampling approach entails the random selection of 

individuals from the relevant demographic regions. 

All replies were gathered according to the organized 

questionnaire's design, which will sustain coherence and 

clarity. 

The survey's data was methodically examined to assess 

dentistry students' and practitioners' knowledge levels, 

influencing variables, training experiences, perceived 

advantages, and difficulties using CAD-CAM 

technology. 
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4. Results 

The study included a total of 500 participants, with a 

higher proportion of female respondents (66%) 

compared to males (34%). This gender distribution 

reflects the participation pattern within the surveyed 

population. In terms of professional qualification, the 

majority of respondents were BDS students (70%), 

followed by MDS students (16%) and practicing dentists 

(14%). This composition highlights that a significant 

portion of the study participants are still in their academic 

phase, which may influence their exposure and 

awareness of CAD-CAM technology. The inclusion of 

dental practitioners alongside students allows for a 

comparative assessment of knowledge and experience 

levels across different stages of dental education and 

practice. 

 

 

 

The study included participants from three key regions: 

Uttrakhand, Delhi, and Uttar Pradesh. As illustrated in 

Figure 1, the majority of respondents (52.1%) were from 

Uttrakhand, followed by 26% from Delhi and 21.9% 

from Uttar Pradesh. This distribution ensures 

representation from different geographic areas, allowing 

for a comparative assessment of awareness and adoption 

of CAD-CAM technology across various locations. The 

higher participation from Uttrakhand may be attributed 

to institutional outreach or accessibility of the survey in 

that region. 

 

 

The results of the study provide several important 

inferences about the awareness, adoption, and attitudes 

toward CAD/CAM technology among dental 

practitioners and students. Here’s a breakdown of the key 

insights: 

Effective communication between dental professionals 

and patients plays a crucial role in ensuring informed 

decision-making and treatment acceptance. As shown in 

Bar Graph 1, the most preferred method of 

communication is providing a detailed explanation 

during consultation, with the highest percentage of 

respondents Favoring this approach. Other methods, 

such as using pamphlets, visual aids, or professional  

 

 

 

guidance, also contribute to patient understanding, 

though to a lesser extent. A smaller percentage of 

respondents indicated that no additional explanation was 

needed, suggesting that most patients benefit from 

structured communication methods. 

 

Pie chart 2:  Geographic distribution of survey 

participants 

Pie chart 1 professional response 

Bar graph 1: Effective communication between 

dental professionals and patients 
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These findings highlight the importance of enhancing 

patient education through clear verbal explanations and 

supplementary tools like visual aids and pamphlets. 

Incorporating digital tools, such as CAD-CAM 

demonstrations, could further improve patient 

engagement and understanding of advanced dental 

treatments. 

 

 

 

 

This Bar graph 2 presents a detailed breakdown of 

awareness, training, confidence levels, perceived 

advantages, and frequency of CAD-CAM usage among 

participants. A significant proportion of respondents 

reported being somewhat aware or very aware of CAD-

CAM technology, highlighting a moderate to high level 

of familiarity. However, a relatively lower percentage 

had received formal training, indicating a gap between 

awareness and hands-on education. 

Regarding confidence in using CAD-CAM, responses 

varied, with some participants feeling confident or very 

confident, while others expressed limited confidence, 

likely due to a lack of practical exposure. The chart also 

highlights the main advantages of CAD-CAM, with 

stress-free procedures, minimal errors, and time 

efficiency being the most commonly recognized benefits. 

In terms of frequency of usage, responses ranged from 

rarely to occasionally, suggesting that while awareness 

exists, practical application remains limited. This 

emphasizes the need for improved training programs and 

hands-on workshops to enhance the adoption of CAD-

CAM technology in routine dental practice. 

 

 

 

Bar graph 3 provides insights into participants’ views on 

the role of Artificial Intelligence (AI) in CAD-CAM, 

their interest in elective courses, familiarity with CAD-

CAM applications, sources of information, and cost-

effectiveness considerations. A notable proportion of 

respondents acknowledged that AI plays a role in 

enhancing design accuracy and streamlining workflows, 

suggesting awareness of its growing influence in digital 

dentistry. 

Interest in elective courses related to CAD-CAM varied, 

with some participants expressing strong interest and 

others uncertain about pursuing additional education in 

this field. Familiarity with CAD-CAM applications was 

reported at different levels, with conferences, hands-on 

workshops, and peer-reviewed articles being the primary 

sources of information. Regarding cost-effectiveness, 

responses indicate mixed opinions, with some 

considering CAD-CAM more cost-effective in the long 

run due to reduced material wastage and efficiency, 

while others perceived it as a high-cost investment with 

limited accessibility. These findings emphasize the need 

for increased awareness, structured training, and 

accessibility to support the adoption of CAD-CAM 

technology in dental practice. 

Impact of Training on Practice and Perceived Benefits of 

CAD-CAM Bar graph 4 highlights the significance of 

training in CAD-CAM technology and the potential 

benefits it offers in clinical practice. A considerable 

Bar graph :3 Perspectives on AI, Learning 

Interests, and Cost-Effectiveness in CAD-CAM 

Bar graph: 2 Awareness, Training, Confidence 

Levels, Perceived Advantages, And Frequency 

of CAD-CAM Usage Among Participants 
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proportion of respondents reported that training has a 

high influence or moderate influence on their practice, 

indicating that hands-on experience and structured 

education play a crucial role in the successful adoption 

of CAD-CAM. However, a smaller percentage indicated 

low or no influence, which may reflect limited exposure 

to training opportunities. 

Regarding the benefits of CAD-CAM, the most 

frequently cited advantages were enhanced precision, 

greater efficiency, and improved patient outcomes. A 

smaller proportion of participants recognized cost 

savings as a major benefit, while a few remained 

uncertain about the technology’s impact. These findings 

suggest that while CAD-CAM is widely acknowledged 

for its precision and efficiency, further education and 

exposure may be needed to highlight its long-term 

economic advantages. 

 

 

The data presented in illustrates the impact of training on 

CAD/CAM adoption and its perceived benefits among 

respondents. The majority reported satisfaction with 

CAD/CAM, with factors like increased patient 

expectations, guided treatment, and enhanced digital 

communication influencing its adoption. Hands-on 

experience was deemed crucial, with many recognizing 

its importance for skill development. While moderate to 

extensive integration of CAD/CAM was observed, 

confidence levels varied, suggesting a need for enhanced 

training programs. These findings highlight the necessity 

of structured education and workshops to bridge the gap 

between knowledge and practical implementation. 

  

 

Graph 5 shows that the most significant factor 

influencing CAD/CAM adoption is the perceived 

importance of technological knowledge, followed by 

preference for traditional procedures and the ease of use 

for practitioners. Minimum knowledge requirements and 

patient-related factors such as comfort and ease of use 

also play a role but to a lesser extent. Cost considerations 

and minimizing laboratory work rank lowest, indicating 

that clinical familiarity and usability are prioritized over 

financial aspects. 

Future Considerations  

• Interest in Further Learning: A significant interest in 

elective courses (82% either definitely interested or 

interested if available) suggests a strong demand for 

continued education on CAD/CAM.  

• Integration and Knowledge: Respondents recognize the 

importance of integrating CAD/CAM technology into 

practice, with 66% believing that knowledge of 

technology is very important. 

5. Discussion 

The findings of this study underscore a significant 

awareness of CAD/CAM technology among dental 

practitioners and students, reflecting its recognition as a 

transformative tool in modern dentistry. However, the 

disparity between awareness and practical application 

reveals critical gaps in training, accessibility, and 

adoption.8 

While 76% of respondents are aware of CAD/CAM, only 

half have received formal training, leaving a substantial 

portion without the knowledge or skills needed for 

effective use. The lack of confidence in utilizing the 

technology, with only 17% feeling very confident, and 

the infrequent use, where nearly one-quarter have never 

used CAD/CAM, further emphasize the existence of 

systemic barriers. These challenges are likely influenced 

by factors such as high costs, limited access to 

equipment, and insufficient hands-on training 

opportunities.8 

Despite these barriers, respondents acknowledged the 

significant advantages of CAD/CAM technology, 

particularly in enhancing accuracy, improving 

efficiency, and reducing treatment turnaround times, 

which are critical benefits in patient-centred care. The 

reported satisfaction rate of 65% among users reflects 

Bar 4: Impact of Training on Practice and Perceived 

Benefits of CAD-CAM 
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positive experiences and reinforces the potential for 

broader adoption if training and access are improved.9 

Moreover, the findings highlight the impact of structured 

education, with 72% of respondents recognizing that 

training has a moderate to high influence on their 

practice. The overwhelming interest in further education, 

with 82% expressing a desire to participate in elective 

courses, demonstrates a strong demand for more 

accessible and comprehensive learning pathways.10 

Furthermore, the study highlights a clear trend in the 

importance of CAD/CAM integration into clinical 

practice, with 66% of respondents emphasizing that 

knowledge of this technology is crucial. This reflects a 

growing recognition of CAD/CAM as a cornerstone of 

modern dental workflows, offering improved accuracy 

and efficiency that align with the evolving demands of 

patient care. The respondents’ emphasis on quicker 

treatment turnaround as a primary factor driving 

adoption underscores the practical value of CAD/CAM 

in enhancing service delivery and patient satisfaction.11  

Additionally, the futuristic potential of CAD/CAM 

technology acknowledged by 10% of respondents 

suggests an awareness of its capacity to shape the future 

of dentistry through innovations such as digital 

diagnostics, advanced prosthodontic designs, and 

minimally invasive procedures.12 

The findings of our study align with the British Journal 

survey, where despite high interest in CAD/CAM, actual 

clinical integration remains low due to barriers such as 

high costs, limited training, and lack of perceived benefit 

over traditional methods. In our context, while financial 

investment remains a concern, the predominant 

challenge lies in insufficient hands-on exposure during 

academic training, particularly for students. Both studies 

highlight that existing users report positive clinical 

outcomes—including improved accuracy, efficiency, 

and material choices—indicating that broader adoption is 

less a matter of technological skepticism and more a 

result of accessibility and training limitations. This 

convergence underscores the need for strategic 

integration of CAD/CAM into dental curricula and 

continuing education, which could bridge the gap 

between awareness and practical use, ultimately aligning 

Indian dental practice with global digital dentistry 

trends.13 

Both the Robinson and McGrail review on CAM 

disclosure and our CAD/CAM study highlight that 

awareness alone does not ensure integration into 

practice. In CAM, non-disclosure often results from 

perceived disinterest or anticipated negative responses, 

while in CAD/CAM, underuse stems from insufficient 

training and systemic barriers. In both cases, proactive 

engagement and open communication are essential to 

normalise adoption and embed these approaches into 

routine clinical care.14 

This study highlights high awareness but low adoption of 

CAD/CAM among dental students and practitioners due 

to limited training and infrastructure, while Saponaro et 

al. report high patient satisfaction—70% rating digital 

dentures better than conventional ones—when 

CAD/CAM is implemented. Together, they show that 

patient acceptance is strong, but practitioner 

preparedness and access remain the main barriers to 

wider clinical uses.15 
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