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Abstract
Objective  The purpose of this study is to explore the perspectives, familiarity, and readiness of dental faculty 
members regarding the integration and application of artificial intelligence (AI) in dentistry, with a focus on the 
possible effects on dental education and clinical practice.

Methodology  In a mix-method cross-sectional quantitative and quantitative study conducted between June 1st 
and August 30th, 2023, the perspectives of faculty members from a public sector dental college in Pakistan regarding 
the function of AI were explored. This study used qualitative as well as quantitative techniques to analyse faculty’s 
viewpoints on the subject. The sample size was comprised of twenty-three faculty members. The quantitative data 
was analysed using descriptive statistics, while the qualitative data was analysed using theme analysis.

Results  Position-specific differences in faculty familiarity underscore the value of individualized instruction. 
Surprisingly few had ever come across AI concepts in their professional lives. Nevertheless, many acknowledged 
that AI had the potential to improve patient outcomes. The majority thought AI would improve dentistry education. 
Participants suggested a few dental specialties where AI could be useful.

Conclusion  The study emphasizes the significance of addressing in dental professionals’ knowledge gaps about 
AI. The promise of AI in dentistry calls for specialized training and teamwork between academic institutions and AI 
developers. Graduates of dentistry programs who use AI are better prepared to navigate shifting environments. The 
study highlights the positive effects of AI and the value of faculty involvement in maximizing its potential for better 
dental education and practice.
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Introduction
The concept of artificial intelligence (AI) emerged as a 
breakthrough across various domains in an era of rapid 
technological advancement [1]. It has revolutionized 
industries and sectors around the world, aiming to cre-
ate intelligent machines that can follow human cognitive 
capabilities. Its impact is remarkable, especially in the 
context of evolving global scenario. AI possesses the abil-
ity to improve diagnosis precision, effectiveness of treat-
ment, and overall patient care, making healthcare one of 
the sectors where its significance is becoming more and 
more evident [2]. 

The application of AI into healthcare systems has 
already started transforming medical practices around 
the world through accurate diagnosis and tailored treat-
ment plans [2]. In this regard, the prospect of AI cannot 
be overlooked in the field of dentistry, which is frequently 
viewed as an essential aspect of healthcare. Dental prac-
titioners are currently employing AI-driven solutions 
to streamline the processes involved in diagnosis, treat-
ment, and patient care [3]. AI assists with image analysis, 
predictive modelling, and decision support through vari-
ous applications, improving clinical results [3]. 

Given its merits and use, the potential of AI in den-
tistry is particularly interesting. AI has proven to be help-
ful for addressing disparities in healthcare across a wide 
range of geographic and economic situations [4]. Deliver-
ing high-quality dental treatment to populations in coun-
tries that are developing like Pakistan presents particular 
difficulties. Due to its capacity to fill knowledge and scar-
city of resources, AI now plays a more significant part in 
diagnostic and treatment planning [4]. AI can help den-
tists making informed choices that have a positive impact 
on patient outcomes by providing specific information 
and recommendations [5]. 

Additionally, it is impractical to overlook how AI is 
affecting both clinical practice as well as dental educa-
tion. The incorporation of AI into the curriculum could 
provide fresh graduates the understanding and abilities 
they need to successfully navigate the changing dentistry 
practice landscape [6]. As a result, it is critical for dental 
faculty to comprehend, accept, and successfully incorpo-
rate AI concepts into their curricula. The inclusion of AI-
related themes in the curriculum could enhance students’ 
ability to take leverage of technological advancements in 
their future careers, which will result in a more knowl-
edgeable and skilled dental workforce [6, 7]. 

Dental faculty’s comprehension of AI is essential as the 
field of dentistry advances. However, it has been recog-
nized that incorporating AI into dental education neces-
sitates an appropriate approach [5]. In addition to having 
a thorough understanding of AI, faculty members must 
be able to develop and roll out programs that reflect 
how AI is employed in dental practice. Dental education 

demands a strategic capacity-enhancement program that 
can assist professionals negotiate the complex world of 
AI integration [6]. The faculty members who implement 
this program should be better able to understand the eth-
ical implications, clinical significance, and practical appli-
cation of AI in the field of dentistry.

Many studies are focusing on AI-powered solutions for 
automated detection of oral disorders, treatment plan-
ning optimization, and enhancement of interaction with 
patients as they explore the impact of AI on dentistry and 
dental education [3]. Furthermore, cooperative initiatives 
are being made to create thorough AI-focused curricula 
for dentistry schools, ensuring that future dental profes-
sionals have the knowledge to use full advantage of AI’s 
potential in their current positions. These works together 
add to the body of knowledge that emphasizes the revo-
lutionary effects of AI in dentistry and emphasizes the 
importance of faculty involvement and comprehension 
of this development. Considering the existing knowledge 
and factors listed above, this study aims to review the 
dental faculty members’ perceptions and comprehension 
of the use of AI in dentistry. This study intends to provide 
insight into the current level of AI integration in dental 
education through studying the knowledge, attitudes, 
and readiness of faculty members to use AI. Additionally, 
it aims to emphasize the requirement for an established 
program for capacity training that enables dental faculty 
to successfully harness AI for the improvement of dental 
teaching and practice.

Materials and methods
The cross-sectional quantitative study was carried out 
from 1st June to 30th August 2023 at a public sector den-
tal college located in the Khyber Pakhtunkhwa province 
of Pakistan, which is recognized for graduating more 
than 175 students per year. Prior to commencing the 
study, approval was sought and obtained from the ethi-
cal review committee of the institute. The committee’s 
approval was obtained after presenting the objectives, 
methodology, and scope of the study for their review and 
consideration.

To ensure a representative sample, a simple random 
sampling technique was used. A comprehensive list of all 
prospective faculty members was compiled, encompass-
ing individuals from various positions, including post-
graduate trainees, lecturers, assistants, associates, and 
professors across both basic and clinical sciences depart-
ments of the dental college. Each prospective participant 
was assigned a unique number to facilitate randomiza-
tion. Using a random number generator technique, 35 
people at random were selected from the compiled list. 
Out of these 35 participants, only 23 participated in the 
study, yielding a response rate of 65.71%.
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The study’s participation was voluntary, and the 
researchers individually interviewed those selected to 
ensure uniformity and consistency. Despite careful appli-
cation of randomization to ensure an unbiased selection 
process, it is crucial to recognize the potential of selec-
tion bias resulting from voluntary participation. Self-
selection bias may be introduced because individuals 
who freely choose to engage can have different perspec-
tives or motives than those who decline. To minimize 
that, the researchers thoroughly explained the objectives 
and approach of the study during these interviews. Fur-
thermore, participants’ rights and the study’s objective 
were properly disclosed, and ethical principles including 
informed consent were rigorously followed. Participants 
received assurance of anonymity, and individual privacy 
was protected through the aggregation and group pre-
sentation of data. In addition, participants were made 
aware that the data collected will be shared and used to 
guide policy choices, so advancing dental knowledge.

For this study, a specially designed questionnaire 
addressing a variety of topics about AI’s importance in 
dentistry was developed. The process of developing the 
questionnaire was informed by a thorough review of rel-
evant research papers and articles in the domain. Rig-
orous efforts were made to validate the questionnaire’s 
relevance and appropriateness for the setting of research, 
reducing any concerns regarding its reliability, even 
though formal validation procedures were not feasible 
due to financial constraints. The purpose of the question-
naire was to gather opinions, knowledge, and suggestions 
from dental professionals about the use of AI in dentistry. 
Qualitative methods were also employed to augment the 
quantitative data that was gathered. Thematic analysis 
was conducted to analyse qualitative responses and fur-
ther understand participant viewpoints.

Utilising statistical techniques, the quantitative data 
was gathered and analysed, enabling an in-depth analysis 
of participants’ perspectives about artificial intelligence 
in dentistry. The integration of quantitative and qualita-
tive methodologies enabled a comprehensive investiga-
tion of faculty attitudes towards artificial intelligence in 
dentistry, resulting in a more comprehensive comprehen-
sion of the topic.

Results
Based on the findings from our study, we discovered that 
participants’ familiarity with AI ideas and their use in 
dentistry differed depending on their position. The over-
all awareness rate was 39.14% (n = 9), however there were 
notable variances when looked down by position. As 
shown in Fig. 1, while lecturers showed a familiarity rate 
of 25% (n = 3), postgraduate trainees claimed no famil-
iarity. Among the participants, Associate Professors had 
the highest familiarity rate, at 66% (n = 3), while Assistant 
Professors displayed a slightly lower familiarity rate of 
57% (n = 7). Further discussion and assessment revealed 
that only a small percentage of participants (8.7%, n = 2) 
reported having had any exposure to the concepts of arti-
ficial intelligence during their academic and professional 
careers. Participants with exposure to or understanding 
of AI concepts conveyed their perspective on AI applica-
tion in dentistry, suggesting that integrating Computer-
aided design (CAD) and Computer-aided manufacturing 
(CAM) and Exocad with AI-enabled Cone beam com-
puted tomography (CBCT) interpretation as a promising 
way to improve the efficiency of diagnosis and treatment 
planning. They acknowledged these possible advantages, 
but they also recognised a lack of familiarity AI in den-
tistry and uncertain of its applicability or usefulness in 
their field. Nonetheless, the participants expressed a 
positive outlook about artificial intelligence’s potential 

Fig. 1  Awareness of AI concepts among various academic designations
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to advance several facets of dental care, highlighting 
the technology’s ability to improve treatment planning 
and diagnostic accuracy, particularly about dentofacial 
abnormalities, orthodontic interventions, and prosthetic 
treatments.

On the other hand, none of the participants learned 
any AI principles while working in their respective fields. 
When explored they provided diverse perspectives about 
potential applications of AI in dentistry, highlighting 
the technology’s ability to facilitate treatment and plan-
ning procedures, patient record management, training 
medical and dental students, and microscope-assisted 
histology and pathology diagnosis. While some partici-
pants were uncertain or uninformed about AI in den-
tistry, others recognised how it may improve radiological 
results and treatment planning. They emphasized how 
it may help with a range of dental procedures, includ-
ing orthognathic surgery, and increase the accuracy of 
diagnostics. It’s interesting to note that a sizable percent-
age of participants (82.6%, n = 19) recognized the value 
of AI applications in improving patient outcomes. The 
potential benefits of AI technology in dentistry were also 
emphasised by the participants such as to streamline 
diagnostic procedures, establish orthodontic and surgi-
cal treatment, and analyse radiological data. They also 
underlined the potential applications of AI in prosthetics, 
education, postoperative care, and preventative interven-
tions. Some, meanwhile, voiced concerns or doubts about 
AI’s complete integration and efficacy in specific dental 
treatments.

Regarding the range of AI applications in dentistry, 
participants provided a range of viewpoints, from a tar-
geted use in particular departments to a more general 
potential across the board. Some highlighted that AI is 
mostly useful in surgical settings, particularly for intri-
cate extraction techniques. Others emphasised its impor-
tance in the planning of orthodontic treatments, where 
AI might improve accuracy and expedite procedures. 
Moreover, a portion of participants supported the use of 
AI in research projects, arguing that its analytical pow-
ers may help with data interpretation and analysis. On 
the other hand, other participants expressed their belief 
that AI technologies had the potential to completely 
transform the dental field. They envisioned AI being inte-
grated into different practice areas and specialisations to 
maximise patient results and care. These different points 
of view highlight the continuous discussion in the den-
tal community over the extent of AI’s influence and its 
potential to influence dentistry’s future.

Only 34.7% (n = 8) of the respondents said that basic 
sciences were another area where AI’s effectiveness was 
recognised, in addition to clinical sciences. During fur-
ther discussion, it was revealed that the participants per-
ceived that AI-driven educational technologies may be 

integrated into lectures to improve teaching methods, 
automated laboratory procedures can be used to acceler-
ate studies, and AI can be used for microscopic examina-
tion and diagnosis of slides. Participants also emphasized 
how AI could enhance teaching and learning in dentistry 
education, especially in areas like anatomy and physiol-
ogy, by using creative teaching strategies and interactive 
platforms.

Furthermore, a sizable majority (73.9%, n = 17) thought 
that the incorporation of AI may improve undergraduate 
dental education. The need for faculty-focused AI pro-
grams was acknowledged by everyone who participated. 
This highlighted the need for faculty in the field of den-
tistry to receive training that is specifically geared toward 
AI. A variety of topics and areas that participants felt 
should be included in a successful training programme 
were highlighted. These include the use of AI for research 
and undergraduate teaching, with an emphasis on the 
basic and clinical sciences. The significance of incorpo-
rating AI principles into methods of teaching, lectures, 
research projects, lab work, and clinical practice was also 
emphasised by the participants. A few responders also 
emphasised how important it is to comprehend the fun-
damental ideas behind AI and how it can be applied to 
certain fields like radiography, operational dentistry, and 
oral medicine. Fig. 2 provides an overview of AI applica-
tions in dentistry: A perspective of dental faculty.

To ensure the efficacy of the tailored training pro-
gramme in improving faculty competency in AI 
applications for dentistry, participants made several rec-
ommendations. One suggestion was to develop an exten-
sive curriculum for undergraduate students that included 
AI’s function in both basic and clinical sciences. Addi-
tionally, they promoted the inclusion of AI principles in 
laboratory work, research, and education, with a focus on 
real-world applications. Participants also suggested spe-
cialised training courses centred on AI-related research, 
introducing pertinent software gradually after covering 
basic topics. In addition, suggestions included integrating 
AI training into faculty capacity development initiatives 
and holding interactive workshops and debates on the 
fundamentals of AI. The need of working with AI teach-
ers was emphasised to gain more knowledge and under-
standing of how AI is used in dentistry. The perspectives 
of the participants areas of dentistry where AI are con-
sidered advantageous differed and are demonstrated in 
Fig. 3. One of the many fields where AI has the potential 
to be useful in the future is “entire dentistry”, according 
to 43.5% (n = 10) of participants. However, 21.7% (n = 5) of 
respondents specifically mentioned that the use of AI is 
limited to orthodontic treatment planning, while 17.4% 
(n = 4) of respondents added that AI might only be useful 
for difficult surgical and extraction procedures.
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These results highlight the diverse levels of understand-
ing of artificial intelligence (AI) concepts among dental 
specialties, the recognition of AI’s potential to enhance 
patient outcomes, and the significance of incorporating 
AI into dental education and clinical practice. The study 
also identifies several dental fields where AI is thought to 
have significant impact.

The findings of the chi-square test suggest a significant 
association between participants’ positions and their 
familiarity with AI concepts (χ² = 37.21, df = 3, p < 0.001). 
This underscores the importance of considering profes-
sional roles when exploring attitudes and understanding 
towards AI in dentistry.

Discussion
We investigated dental faculty knowledge, exposure to, 
and attitudes regarding AI in the field of dentistry. The 
findings provided interesting insights concerning the 
interactions of these professionals in different roles with 
AI concepts.

The results showed significant variations in positions’ 
familiarity with AI. The associate professors displayed the 
highest familiarity, at 66%, while lecturers had the low-
est, at 25%, emphasizing the importance of experience. 
The lack of familiarity indicated by postgraduate train-
ees highlights educational gaps. Our results are consis-
tent with similar research from an adjacent region, which 
identified similar patterns of low AI comprehension 
among dental professionals [8–10]. To address the aware-
ness disparity, both studies underlined the necessity for 
AI education and its integration with dental courses [9]. 

Additionally, just 8.7% of our indicated they had 
encountered AI concepts at some point in their academic 
or professional careers. Despite several confessing to 
being inexperienced with the AI, participants cautiously 
see potential in AI for dentistry, notably in enhanc-
ing diagnostic and treatment planning [10]. Our study 
emphasizes the significance of comprehensive AI educa-
tion integration into dental courses and ongoing profes-
sional development programs [10]. Furthermore, given 

Fig. 3  AI applications limited to the following dental disciplines

 

Fig. 2  AI applications in dentistry: a viewpoint from dental faculty
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that AI concepts are seldom taught in the workplace, it 
raises concerns about how effectively society will be able 
to adopt new technology. Most communication chan-
nels will eventually be transformed by AI, necessitating 
the need for dental schools to educate current students 
about these significant advances in technology [11]. In 
addition to opening opportunities to train dental profes-
sionals to employ AI approaches in clinical practice, its 
adoption holds huge potential for improving healthcare 
and educational opportunities [6, 12]. The dental com-
munity and regulatory authorities must implement the 
suggested criteria to properly digitalize dentistry edu-
cation with AI technology. Research projects that could 
involve academic, business, and government collabora-
tion can improve knowledge and use of AI education in 
the workplace.

Considering the rapid advancement of AI in health-
care sectors, including dentistry, this lack of exposure is 
particularly alarming. For procedures like diagnostics, 
individualized treatment plans, and predictive analytics, 
other sectors have embraced AI [3]. The incorporation of 
AI in the field of dentistry in blooming in recent years, 
unlike other industries [13]. 

Despite having minimal exposure to and knowledge 
with AI, a significant percentage of participants (82.6%) 
were aware of its potential to enhance patient outcomes. 
This implies a theoretical comprehension of the advan-
tages of AI, even though it might not directly translate 
to implementation in practice. This confidence in AI’s 
potential to improve patient outcomes is consistent with 
findings from related studies in the medical field [4, 6, 
13, 14]. A recent study by Bajwa et al. (2021) found that 
a sizable percentage of healthcare professionals believe 
AI could contribute to better patient care. However, 
our study adds depth by exploring the differences in 
familiarity based on various positions within the dental 
profession.

Surprisingly, our study revealed a positive assessment 
of AI’s contribution to dental education, despite partici-
pants’ limited understanding and background in AI con-
cepts. Most participants (73.9%) thought that using AI 
may improve undergraduate dental education. This find-
ing supports the growing body of evidence that shows AI 
has the capability to transform education through tar-
geted instruction, data-driven insights, and interactive 
simulations [4, 9, 13, 15]. 

Only 34.7% of the participants thought that AI could 
be utilized in basic sciences, demonstrating the need 
for a greater awareness of AI’s more general applicabil-
ity. These concerns are similar to those raised in research 
that revealed challenges in describing the transdisci-
plinary character of AI [9]. To fully embrace AI’s poten-
tial, professionals must understand how it may be applied 
across a variety of fields.

The potential of AI in dental education has been high-
lighted in studies, which is consistent with our par-
ticipants’ positive thoughts toward its incorporation 
into undergraduate the dental profession education 
[16]. However, our work adds to this body of knowl-
edge by highlighting the necessity of faculty members 
receiving specialized AI training to ensure successful 
implementation.

One of the most important conclusions from our study 
is that all participants acknowledged that faculty-focused 
AI training programs are essential. This emphasizes how 
crucial it is for academics to be knowledgeable about AI 
to integrate it into the curriculum and educate a new 
generation of AI-savvy the dental professionals. Tailored 
training programmes that meet the unique demands 
of different academic levels and are based on in-depth 
assessments of training needs are crucial. These courses 
ought to be designed to improve their capacity to use AI 
to dentistry in a productive way.

Our study distinguishes itself by focusing on the posi-
tion-based variations in AI familiarity when comparing 
our results with those of earlier studies carried out in 
comparable regions and among comparable populations. 
Our research stands out from others since we have con-
centrated on the critical requirement for faculty develop-
ment that is specifically geared toward AI.

While highlighting current circumstances, our study 
additionally highlights the significance of ongoing 
research to monitor the progression of AI awareness and 
integration in dentistry. An ongoing assessment of dental 
professionals’ readiness to use AI technologies is critical 
as these technologies advance. Following the implemen-
tation of faculty-focused training programs, this can 
entail conducting follow-up research to evaluate changes 
in familiarity rates, perceptions, and real AI integration.

Conclusion
The study’s conclusion underlines that there exists sig-
nificant difference in familiarity with AI concepts among 
dental professionals based on their respective positions 
within the profession. Despite varying levels of familiar-
ity, a consensus among participants acknowledges the 
potential of AI applications in improving patient out-
comes. There may be a training and education gap in den-
tistry given the limited exposure to AI concepts during 
academic and professional careers. Therefore, it’s impera-
tive to develop a comprehensive curricula that highlight 
real-world applications and integrate AI’s role in both 
basic and clinical sciences for undergraduate students.

The integration of AI is seen advantageous in several 
dental fields, such as clinical practice, fundamental sci-
ences, and dental education for undergraduates. This 
calls for, applying AI concepts to research, teaching, 
and lab work while emphasising useful applications and 
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real-world situations. Moreover, all the participants con-
cur that faculty-focused AI programmes are essential, 
highlighting the need of specialised training programmes 
to equip dental professionals for the integration of AI 
into clinical practice and instruction such as interactive 
seminars and debates to foster understanding as well 
as AI training in faculty capacity building programmes. 
Lastly, it is crucial to provide specialised training classes 
on AI-related research; after going over the fundamen-
tals, progressively introduce relevant software.

Limitations
It’s critical to recognise several limitations when assess-
ing the implications of our study’s findings since they 
might affect how the data are interpreted and used more 
broadly. Among these some are:

1.	 The limited sample size of the study, which 
originated from a single dental institution in a 
specific region of Pakistan, could make it challenging 
to generalise the results to a wider population of 
dental professionals.

2.	 Due to the voluntary nature of participation, 
selection bias may be introduced, which might affect 
participant perspectives and attitudes as well as the 
sample’s overall representativeness.

3.	 The study’s cross-sectional approach makes it 
difficult to establish causal links and makes it difficult 
to observe changes in views regarding artificial 
intelligence in dentistry over time.
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