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Abstract
The integration of artificial intelligence (AI) in dental practices is transforming 
traditional business management roles. This article examines the impact of 
AI on support staff positions such as practice managers, dental assistants, 
administrative personnel, and receptionists. By exploring current AI applications—
including scheduling, billing, patient communication, inventory management, 
and marketing—the study assesses the benefits and challenges of AI adoption. 
It includes fundamental definitions of AI concepts to provide clarity. The article 
concludes that while AI enhances operational efficiency and patient service quality, 
the complete replacement of human staff is unlikely due to the interpersonal and 
complex nature of dental care. The discussion emphasizes the need for a strategic 
approach to AI integration, highlighting the evolving collaboration between 
humans and machines in the dental sector.

Introduction
Artificial intelligence (AI) is rapidly reshaping various industries, and dentistry is no 
exception. In dental practices, AI is increasingly utilized not only in clinical applications 
but also in administrative and business management tasks. Support staff—such as 
practice managers, dental assistants, administrative personnel, and receptionists—
play a critical role in the smooth operation of dental practices. Their responsibilities 
range from managing appointments and patient communications to handling billing, 
insurance claims, and inventory.
With the advent of AI technologies, there is growing speculation about the future of 
these support roles. Will AI render these positions obsolete, or will it serve as a tool 
to augment the capabilities and efficiency of the existing workforce? This article aims 
to explore the realistic implications of AI integration in dental practice management. 
It seeks to determine whether AI technologies can replace support roles or, more 
plausibly, serve as powerful tools that enhance their efficiency and effectiveness.

Understanding Artificial Intelligence
To provide a clear context for this discussion, it is essential to define key AI concepts 
(Table 1-3):
•	 Artificial Intelligence (AI): AI refers to the simulation of human intelligence 

processes by machines, especially computer systems. These processes include 
learning, reasoning, and self-correction (1).

•	 Machine Learning (ML): A subset of AI that enables systems to learn and improve 
from experience without being explicitly programmed. ML focuses on developing 
algorithms that can analyze data and make predictions or decisions (2).

•	 Deep Learning: A subset of machine learning involving neural networks with 
multiple layers (deep neural networks). It is particularly effective for complex tasks 
like image and speech recognition (2).
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ABSTRACT
Background
Saliva contamination during the try-in procedure is one of the leading causes of 
decreased bond strength of resin to zirconia. In this meta-analysis, we evaluated 
the effects of different cleaning methods on the bond strength of the zirconia res-
toration. 

Methods
A systematic search was performed through MEDLINE via PubMed, EMBASE, Sco-
pus, ISI web of knowledge, and Cochrane databases. In vitro articles in which the 
cleaning methods were compared with contaminated and non-contaminated sur-
faces were selected for this study. The duration of storage was separated into two 
subgroups of <1 and >1 week.

Results
Out of 909 results of database searches, 15 studies were included in the system-
atic review. In the storage period of <1 week, there were significant differences 
between the saliva-contaminated, decontamination with air abrasion (SDM: 2.478, 
P<0.01), and Ivoclean (SDM: 3.055, P<0.01) groups. Also, in the storage period of 
>1 week, significant differences were observed between air abrasion (SDM: 2.714, 
P<0.01), Ivoclean (SDM: 2.575, P<0.01), and argon plasma (SDM: 1.998, P<0.01) 
groups. There was a significant difference between non-contaminated and isopro-
panol (<1 week storage period: SDM: -3.252, P=0.05; >1 week storage period; SDM: 
-1.302, P<0.01) and phosphoric acid (<1 week storage period: SDM: -1.584, P<0.01; 
storage period >1 week; SDM: -2.021, P<0.01) decontaminated groups. 

Conclusion
Sandblasting with airborne-particle abrasion (Al2O3), Ivoclean, and argon plasma has 
been effective in recovering the bond strength of resin to saliva-contaminated zirconia, 
while bond strength of decontaminated surface with alcohol and phosphoric acid is sig-
nificantly weaker than in non-contaminated situations. 

Key words: Bond strength, cleaning, saliva contamination, zirconia.
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Table 1. Understanding Artificial Intelligence

Term Definition

Artificial Intelli-
gence (AI)

The simulation of human intelligence processes by machines, especially computer systems. These pro-
cesses include learning, reasoning, and self-correction. [1]

Machine Learning 
(ML)

A subset of AI that enables systems to learn and improve from experience without being explicitly pro-
grammed. ML focuses on developing algorithms that can analyze data and make predictions or deci-
sions. [2]

Deep Learning A subset of machine learning involving neural networks with multiple layers (deep neural networks). It is 
particularly effective for complex tasks like image and speech recognition. [2]

Natural Language 
Processing (NLP)

A field of AI that gives machines the ability to read, understand, and derive meaning from human lan-
guages. NLP is used in applications like chatbots and virtual assistants. [3]

Automation The use of technology to perform tasks without human intervention. In AI, automation often involves au-
tomating routine and repetitive tasks to improve efficiency. [4]

Table 2. AI Applications in Dental Practice Management

Application Area AI Implementations Human Role

Scheduling and Appoint-
ment Management

-AI-powered scheduling systems that automate 
booking processes
-Optimize appointment slots and reduce no-shows
- Predict patient attendance patterns [13]

- Handle complex scheduling scenarios
- Accommodate emergency cases
- Provide personalized communication 
with patients

Billing and Insurance 
Claims

- Automated billing workflows
- Anomaly detection in billing
- Ensure adherence to insurance regulations using 
AI [14]

- Manage exceptions and disputes
- Negotiate with insurance companies
- Resolve patient billing concerns

Inventory Management - Real-time monitoring of inventory levels
- Predict usage based on historical data
- Automated reordering processes [15]

- Adjust for sudden changes in demand
- Manage supply chain disruptions
- Make strategic purchasing decisions

Patient Communication and 
Engagement

- AI chatbots provide instant responses to routine 
inquiries
- Send appointment reminders and follow-ups
- Collect patient feedback [16]

- Offer empathetic, personalized interac-
tions
- Address patient anxieties
- Discuss complex treatment options

Marketing and Patient Ac-
quisition

- Analyze patient demographics and behaviors
- Tailor marketing strategies with predictive ana-
lytics
- Automate social media and email campaigns [17]

- Develop authentic messaging
- Craft strategic marketing plans
- Engage with the community
- Ensure alignment with practice values

Table 3. Changing Roles and Required Skills

Aspect Description

Digital Literacy and Technical Proficiency - Proficiency in using AI tools
- Understanding AI algorithms and limitations
- Interpreting data outputs

Enhanced Interpersonal Skills - Focus on patient interactions
- Strong communication skills
- Empathy and ability to build trust

Data Analysis and Decision-Making - Interpret AI-generated insights
- Analytical skills and critical thinking
- Informed decision-making based on data

Adaptability and Continuous Learning - Embrace rapid technological changes
- Continuous skill development
- Stay updated with new AI tools and practices

Collaborative Problem-Solving - Work alongside AI systems
- Address issues beyond AI capabilities
- Integrate AI insights into daily workflows
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model posits that technology is most effective when it 
complements human capabilities rather than replaces 
them (11). In dental practice management, this implies 
leveraging AI to automate routine administrative tasks, 
thereby allowing human staff to focus on responsibilities 
that require critical thinking, empathy, and interpersonal 
skills.
Moreover, the “human-in-the-loop” approach empha-
sizes the importance of human oversight in AI applica-
tions. Wilson and Daugherty (2023) argue that organi-
zations fostering collaboration between humans and AI 
experience enhanced decision-making, accuracy, and 
innovation (12). This collaborative model is particularly 
pertinent in dentistry, where patient trust and satisfac-
tion are paramount.

AI Applications in Dental Practice Manage-
ment
AI has significantly transformed the administrative 
aspects of dental practices, enhancing efficiency 
and accuracy in managing appointments, billing, 
inventory, patient communication, and marketing. 
While AI streamlines many routine tasks, human 
expertise remains crucial in complex scenarios, 
ensuring personalized patient care and effective 
practice management. The following section explores 
the various ways AI is reshaping dental practice 
management (Tab. II)
•	 Scheduling and Appointment Management 

AI-powered scheduling systems have revolutionized 
appointment management in dental practices. By 
automating booking processes, these systems 
optimize appointment slots, reduce no-shows, 
and efficiently handle cancellations. Advanced 
algorithms can predict patient attendance patterns 
and suggest optimal scheduling times (13). 
However, complex scheduling scenarios, such as 
accommodating emergency cases or coordinating 
multidisciplinary treatments, still require human 
judgment.

•	 Billing and Insurance Claims. Billing processes in 
dental practices are intricate, often involving multiple 
insurance providers and compliance requirements. 
AI can automate billing workflows, detect 
anomalies, and ensure adherence to insurance 
regulations (14). Machine learning models analyze 
historical billing data to identify trends and potential 
issues. Nonetheless, human expertise is essential 
for handling exceptions, negotiating with insurance 
companies, and resolving patient billing concerns.

1.	 Inventory Management Efficient inventory man-
agement is critical for operational success. AI sys-
tems monitor inventory levels in real time, predict 
usage based on historical data, and automate re-
ordering processes (15). By reducing manual over-
sight, practices can minimize costs associated with 
overstocking or stockouts. However, sudden chang-
es in supply chain dynamics or unexpected increas-
es in demand necessitate human intervention.

2.	 Patient Communication and Engagement 
AI-powered chatbots and virtual assistants 
enhance patient communication by providing 

•	 Natural Language Processing (NLP): A field of AI 
that gives machines the ability to read, understand, 
and derive meaning from human languages. NLP 
is used in applications like chatbots and virtual 
assistants (3).

•	 Automation: The use of technology to perform 
tasks without human intervention. In AI, automation 
often involves automating routine and repetitive 
tasks to improve efficiency (4).

•	 These definitions are adapted to ensure a common 
understanding of AI concepts within the context of 
dental practice management.

Impact of Ai on the workforce
The distinction between work, jobs, tasks, and skills 
is crucial in understanding the impact of AI on the 
workforce. According to Deloitte (5), work is the 
outcome created by leveraging human capabilities and 
tools. Jobs describe the traditional construct of how 
humans achieve these outcomes, but jobs consist of 
tasks, which are specific activities needed to complete 
work. Skills enable humans to perform these tasks 
effectively. Generative AI is not about replacing jobs 
outright but rather about changing the tasks within those 
jobs. This shift necessitates a focus on evolving skills 
to ensure that human capabilities are complemented, 
not replaced, by AI technologies. Organizations must 
understand this dynamic to navigate the evolving 
workforce landscape effectively.

Overview of AI in healthcare 
The adoption of AI in healthcare has predominantly 
focused on improving clinical outcomes through 
technologies like machine learning, deep learning, and 
NLP (6). In dentistry, AI is being used for diagnostic 
imaging, treatment planning, and even robotic-
assisted surgeries (7). However, the application of AI 
in administrative roles is gaining momentum. Studies 
have shown that AI can effectively handle tasks such as 
scheduling, billing, and patient communication, leading 
to increased efficiency and reduced human error (8).
A report by Deloitte highlights that organizations 
integrating AI with human roles see significant 
improvements in productivity and service quality (9). 
However, many organizations struggle to move beyond 
pilot projects due to implementation complexities. This 
underscores the necessity for strategic planning and 
change management when adopting AI technologies.
Research also indicates that while AI can automate 
routine tasks, it lacks the nuanced understanding 
required for complex interactions. Riemer and Peter 
(2023) note that AI chatbots can manage routine 
inquiries but may struggle with more sophisticated 
conversations that require empathy and contextual 
awareness (10). This is particularly relevant in dental 
practices, where patient anxiety and personalized care 
are critical factors.

Theoretical Framework
The Human-Technology Interaction Model serves 
as the foundational framework for this analysis. This 



225 10.59987/ads/2024.4. 222-226

Alessandro Quaranta,  Wang Lai Hui

•	 Operational Efficiency: AI reduces administrative 
burdens, leading to cost savings and improved 
patient service.

•	 Patient Experience: Enhanced efficiency and 
personalized communication improve patient 
satisfaction and retention.

•	 Competitive Advantage: Early adopters of AI 
technologies may gain a market edge by offering 
innovative services.

•	 Risk Management: Reliance on AI systems 
necessitates robust cybersecurity measures to 
protect patient data.

Conclusion
AI is undeniably transforming the business management 
of dental practices. However, its role is to augment, 
not replace, human support staff. The complex and 
interpersonal nature of dental care requires the 
empathy, judgment, and expertise that only humans 
can provide. By strategically integrating AI technologies 
and fostering a collaborative environment, dental 
practices can enhance efficiency, improve patient care, 
and position themselves for future success.
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