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Abstract

This qualitative research article aims to identify digital intelligence (business intelligence) essentials among dentistry and 
dental clinics for their strategic management. The systematic review is based on valid secondary data using sources from 
Google Scholar, Scopus, Web of Science and reliable online sources from 2020-2024. The researchers employed observations 
in data collection via online platforms from July 2023 to December 2023. The content analysis and Free Word Cloud Generator 
were adopted for interpretation and data analysis. The results reveal that since the 1950s, X-ray, digital imaging and Artificial 
Intelligence (AI) have helped dentists diagnose oral diseases. Integrating digital use into strategic management for dentistry 
and dental clinics revolutionizes oral healthcare delivery by improving efficiency, personalization, and accessibility of dental 
appointments, digital marketing, communications, and processes. Digital intelligence (business intelligence) in dentistry 
and dental clinics may be related to dental marketing and ethics, which involve ethical and transparent promotion of dental 
products, services, and research with integrity and patient welfare in mind. Marketing communications must also protect 
patient privacy. Dental clinics and researchers in dentistry must obtain informed consent, maintain confidentiality, and 
prioritize patient safety to ensure patient safety, professional ethics, and public confidence. AI-driven digital intelligence 
(business intelligence) is integrated with human intelligence (emotional intelligence, social intelligence, and cognitive 
capabilities). Using digital intelligence (business intelligence), AI helped dentists in strategic management diagnose dental 
diseases, and digital marketing and technology adoption have been discussed in this article regarding digital intelligence 
(AI integrated with human intelligence) in contemporary studies. This article explains the essentials of digital intelligence in 
dentistry and dental clinics. However, this paper is a systematic review and may not include respondents. Thus, questionnaires 
and interviews are recommended for further studies for perceptions insight results.
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Introduction

Artificial intelligence (AI) technology in dentistry 
facilitates the rapid interpretation of vast data, enhancing 
clinical decision-making. The rapid advancement of AI 
technology could replace the need for manual dexterity in 
dentistry. It is imperative to exercise caution and maintain 
human oversight when utilizing these technologies to 
minimize mistakes and prevent negligence. Swift and exact 
identification of oral ailments results in improved patient 
outcomes [1]. The incorporation of advanced technology 
in digital dentistry has led to significant improvements in 
the overall patient experience. Additional repair methods 
are accessible, providing extended durability and enhanced 
aesthetics. New strategies are being implemented to improve 
productivity and precision, using the enthusiasm, abilities, 
and expertise of the individuals engaged. Novel methods for 
enhancing productive and streamlined inter-professional 
and clinician-patient communications have emerged. 
Data may be mined with more efficiency for forensic and 
epidemiological purposes that possess innovative ways of 
acquiring knowledge. Novel, frequently unforeseen alliances 
have emerged, causing additional disruption and introducing 
unique benefits. Indeed, digital dentistry has caused 
significant trouble, but the many favourable results strongly 
suggest that it has not caused any detrimental effects [2]. 
This article reviewed artificial intelligence (AI) benefits in 
dentistry and dental clinics, in which AI is integrated with 
human intelligence to become digital intelligence (business 
intelligence). It is adopted in dentistry and dental clinics 
as the strategic management for contemporary studies 
regarding the digital technology era.

Literature Review

Artificial Intelligence (AI) in Dentistry and 
Dental Clinics

AI-driven dental imaging interpretation is highly 
productive in dentistry. Dental clinicians have been able 
to detect dental disorders using X-ray and imaging devices 
since the 1950s. Nevertheless, the manual procedure for 
evaluating oral diseases is laborious and susceptible to 
mistakes when conducted by untrained dentists. Researchers 
have utilized many sophisticated computer vision techniques 
and machine and deep learning models to diagnose dental 
diseases using X-ray and near-infrared images. Although AI 
in dentistry has made significant progress, some limitations 
hinder the effectiveness of the proposed methods, such as 
insufficient data, imbalanced class distribution, and a lack of 
transparency and interpretability. The research community 
must develop appropriate methodologies, considering 
the current obstacles and utilizing insights from previous 

studies while addressing future research opportunities [3]. 
The research has been focused on AI-driven dental imaging 
interpretation, which is particularly prolific. Since the 
1950s, dental practitioners have been able to identify dental 
conditions by utilizing X-ray and infrared imaging apparatus. 
However, the manual process of assessing oral disorders is 
arduous and prone to errors when performed by dentists 
who need more training. Scientists have employed advanced 
computer vision techniques and machine and deep learning 
models to diagnose dental disorders using X-ray and near-
infrared pictures. Despite notable advancements, the 
usefulness of AI in dentistry is impeded by several obstacles, 
including inadequate data, unequal class distribution, and a 
need for more transparency and interpretability [4]. Thus, AI 
is essential for dentistry and dental clinics today and beyond.

P4 Medicine/ P4 Dentistry: AI and Personalized 
Care

In an ideal scenario, personalized care should aim to 
deliver the safest, most effective and efficient diagnoses and 
therapies. This notion is strongly linked to precision medicine 
and another “P4 medicine” concept. Four the acronym “four 
Ps” represents a healthcare approach characterized by 
precision, personalization, focus on prevention, and active 
participation (Figure 1). To achieve personalized, precise, 
and P4 dentistry, a profound comprehension of persons 
and the ability to anticipate the outcomes for a particular 
individual, organ, or lesion are essential [5].

Figure 1: P4 Dentistry: Precise, Personalized, Preventive 
and Participatory [5].

Artificial Intelligence (AI) and Human 
Intelligence

A promising research program for human-augmented 
AI is to track the human labour involved in constructing, 
training, maintaining, and dissolving AI systems. Such 
human contribution is being studied using ethnographic 
and qualitative methodologies. Humans augment AI 
across settings and applications in diverse ways that need 
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additional study. Learning highly digitalized work for private 
purposes (e.g., social media and content control and home 
applications such as smart speakers. Human enhancement 
is an AI feature and flaw. In the future, researchers could 
compare embodied, disembodied, and embedded AI in terms 
of what human augmentation does to the AI and what the 
AI does to human augmentation. When studying augmented 
human intelligence, consider fairness, inequality, trust, 
literacy, and privacy. Answer these questions: How does 
AI enhance human intellect in healthcare, education, and 
the legal system, and how (un)fair are these tendencies for 
stakeholders? Who gains from AI that augments human 
intelligence? Who suffers from prejudice, lack of access, or 
unintended consequences? How much faith should be placed 
in AI systems that enhance human abilities to avoid over 
trust and under trust/aversion? How do you conceptualize 
AI literacy holistically, and what are the cognitive and 
affective requirements for augmented human intelligence? 
Does augmented human intelligence have surveillance and 
privacy issues? These problems and research directions 
demonstrate how ethics impact human-augmented AI, 
augmented human intelligence, and human–AI interactions. 
Interdisciplinary socio-technical research on AI and human 
intelligence is needed. Technical, social/human, ethical, and 
legal aspects should be studied together and in close synergy 
by teams prioritizing holistic understandings of AI in context 
(Figure 2) [6].

Figure 2: Artificial Intelligence in Relationship with 
Human Intelligence [6].

Strategic Management by Adopting Digital 
Intelligence for Dentistry and Dental Clinics

Some studies used human-augmented AI to refer to 
artificial intelligence in relationship with human intelligence 
[6]. Emotional intelligence and digital intelligence are 
inseparable in business and must be harmonized. In the 
business realm, as digitalization increasingly permeates 
company processes and methodologies, personnel with 
both technical and cognitive abilities can play a crucial role 
in attaining organizational goals and objectives. It may also 

yield robust empirical findings in subsequent investigations. 
Companies may derive tremendous value by exploring many 
forms of intelligence, including artificial, social, and visual 
intelligence, and perhaps developing novel conceptual 
frameworks [7].

Digital intelligence encompasses the combined human 
intelligence (social, emotional, and cognitive capabilities) 
that empowers humans to confront and adjust to the 
digital realm’s complexities of AI. As humans engage more 
with Information Technology (IT), a growing intelligence 
is developing. It has been proposed that acknowledging 
this intelligence will broaden the range of teaching and 
learning in the 21st century and impact many aspects of 
one’s personal and professional life [8]. Contemporary 
strategic management difficulties highlight organizations’ 
current challenges in the present-day business landscape. 
The challenges encompass technological disruption, 
globalization, international competition, sustainability, 
environmental responsibility, changing workforce dynamics, 
data security, privacy, disruptive business models, ethical 
and social responsibility, agile strategy implementation, 
customer experience, personalization, and political and 
regulatory uncertainty [9]. Digital intelligence pertains to 
the strategic aspects of digital marketing. Customer service 
is the most relevant factor, but the clinic’s reputation and 
dentists had a detrimental effect on clients. Hence, these 
factors necessitate assessment and enhancement. It is 
suggested to improve the digital marketing approach, such 
as optimizing Instagram, enhancing optimizing Google Maps, 
and considering employing a digital marketing agency. In 
addition, a comprehensive plan was devised to guide dental 
clinic personnel in implementing these tactics, even without 
a designated budget for engaging a digital marketing firm 
[10].

Therefore, digital intelligence refers to the capacity 
to comprehend and effectively harness the potential of 
information technology. It is an essential aptitude for 
business and IT managers in the contemporary economy. 
The progression of IT and digital intelligence delineates 
its components, which include a comprehension of how to 
harmonize strategic management and digital technology 
plans to the practical outcome of dental clinics and dentistry 
in this study.

This study proposed digital intelligence (business 
intelligence), integrating human intelligence (emotional 
intelligence, social intelligence, and cognitive capabilities) 
and AI that could be used in strategic management. Business 
intelligence is used for business companies, and digital 
intelligence is used for modern organizations, including 
dentistry and dental clinics, as shown in Figure 3.

https://medwinpublishers.com/OAJDS/
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Figure 3: Conceptual Model of Digital Intelligence 
(Business Intelligence) for Modern Organizations, 
Dentistry and Dental Clinics.

Methodology

The qualitative method is adopted to collect data, 
identify, and assess the issue or problem. Develop a research 
plan, collect data, analyse data, and write reports for 
qualitative research. Narrative synthesis is used to evaluate 
relevant literature. Narrative synthesis summarizes and 
clarifies synthesis results in academic writing. The content 
analysis uses verbal, visual, or written evidence to describe 
a phenomenon objectively. Content analysis helps construct 
reliable findings. This versatile data analysis method 
can be used for systematic qualitative reviews. Content 
analysis methodologies must be changed for periodic 
qualitative evaluations to accommodate highly ordered and 
contextualized information to locate knowledge and theory. 
Conclusion: This study used qualitative content analysis [11-
14]. The content analysis was adopted, and interpretation 
was done using Free Word Cloud Generator [15].

Results

The results reveal that exaggerated assertions or 
concealed information jeopardize the well-being of 
individuals while taking advantage of susceptible individuals, 
which is morally incorrect and potentially hazardous. 
Research necessitates both rigor and transparency to uphold 
its credibility and prevent any conflicts of interest that may 
compromise the integrity of its findings. Ultimately, adhering 
to ethical principles safeguards the well-being of patients, 
upholds professional integrity, and fosters public confidence 
- the foundation of promoting oral health and a thriving 
profession.

The researchers collected secondary data and online 
platform observation as a user from July to December 2023. 
Digital Intelligence is becoming crucial and relates to ethical 
concerns because engaging in reckless behaviour can have 
detrimental consequences for patients, damage professional 
standing, and undermine the confidence placed in healthcare 

providers. This qualitative study employed a systematic 
review for random sampling for the first data collection stage 
and found 4760 scholarly papers in 2020-2024. The second 
stage, purposive sampling, uses the keywords for dental 
intelligence, business intelligence, dental clinics, dentistry, 
and strategic management in 2020-2024. It was found 57 
related papers. The third stage was to select the articles 
in the database that were the most relevant. The review is 
based on valid secondary data using sources from Google 
Scholar, Scopus, Web of Science, and reliable online sources 
from 2020-2024. 27 related papers were found and are 
shown in Figure 4.

Figure 4: Systematic Review Process of this Study (Author, 
2024).

Figure 5: Word Cloud (results using Free Word Cloud 
Generator, generated [15]).

Discussion

According to the previous studies [16-27], the findings 
confirmed that implementing digital intelligence (business 
intelligence) in strategic management for dentistry and 
dental clinics could be beneficial.

https://medwinpublishers.com/OAJDS/
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Digital Strategic Management

Implementing digital intelligence in dentistry and dental 
clinics entails adopting sophisticated patient management 
systems. It includes electronic dental records, the 
organization of appointments, and communication systems 
to improve the overall patient experience.

Telehealth Services

The integration of telehealth services allows dentists 
to conduct consultations and follow-up appointments 
remotely. It not only broadens the scope of dental services 
but also caters to patients who may have geographical or 
transportation obstacles.

Data analytics for Treatment Plans

It involves using digital intelligence to analyse patient 
data in dental hospitals and dental clinics in creating 
personalized treatment plans. It facilitates the provision of 
focused and highly efficient dental care, hence improving 
treatment results.

 Utilizing Digital Information

Internet marketing and a robust digital presence can 
simultaneously draw new patients to dental clinics, using 
digital relationship marketing to build dental patients’ 
loyalty. It entails leveraging social media, search engine 
optimization, and other digital marketing tactics to expand 
one’s reach to a broader audience.

 Automating Administrative Duties

Implementing digital intelligence can automate various 
administrative tasks, including billing, insurance claims, and 
inventory management. It enhances efficiency and diminishes 
the likelihood of errors in normal operational activities.

Utilizing Digital Imaging and Diagnostic 
Technologies

It improves the accuracy of dental diagnostics in 
dentistry. These technologies encompass 3D imaging, 
intraoral cameras, and CAD/CAM systems, enhancing dental 
operations’ precision and efficiency. CAD/CAM refers to 
integrating Computer-aided design (CAD) and Computer-
aided manufacturing (CAM).

 Cyber Security Measures

With the shift of dental clinics towards digital platforms, 
it is imperative to give utmost importance to cybersecurity. By 
implementing resilient cybersecurity measures, patient data 

is protected, guaranteeing adherence to privacy standards 
and upholding trust in the digital environment.

 Continuous Training in Digital Technologies

Dental professionals need to optimize the benefits of 
digital intelligence. This training should focus on the most 
recent advancements and updates in digital dentistry. It 
guarantees that the clinic stays at the forefront of innovations 
and delivers top-notch care.

Enhancing Patient Comprehension of Oral 
Health and Promoting Preventative Care 
Practices

This can be achieved by utilizing digital channels, such 
as interactive websites and educational videos, for patient 
education. Examples are dental clinic websites, TikTok, and 
Instagram.

 Feedback Mechanisms

Digital intelligence can be utilized to establish feedback 
mechanisms, enabling patients to offer immediate input on 
their experiences. It facilitates dental clinics implementing 
on-going enhancements and adjusting to evolving patient 
requirements. Examples are the Facebook Fan page and the 
Line application.

Conclusion

Integrating digital utilization into strategic management 
for dentistry and dental clinics brings about a revolutionary 
transformation in oral healthcare delivery, enhancing 
efficiency, personalization, and accessibility of dental 
appointments, digital marketing, communications, and 
processes. Digital intelligence (business intelligence) in 
dentistry and dental clinics could be related to ethics regarding 
dental marketing and research, involving responsible 
and transparent promotion of dental products, services 
and research with integrity and patient welfare in mind. 
Marketers that exaggerate therapeutic benefits or mislead 
patients may encourage needless operations. Maintaining 
patient privacy in marketing materials is also essential. 
Dental clinics and researchers must get informed consent, 
maintain confidentiality, and prioritize dental patient safety. 
Essentially, ethical considerations are crucial in dentistry 
marketing and research for the following reasons: Ensuring 
the safety of patients, upholding professional ethics, and 
fostering public confidence. 

The presence of crucial digital intelligence (business 
intelligence) provides several significant reasons for 
dentistry and dental clinics to avoid ethical issues as follows:

https://medwinpublishers.com/OAJDS/
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•	 Ensuring the Safety and Welfare of Patients
•	 Deceptive Assertions and Data: overstated 

commitments or incorrect depictions of therapies 
might harm patients by creating unrealistic hopes or 
promoting unneeded operations.

•	 Privacy and data protection are essential 
considerations in dental research and marketing, as 
they frequently involve handling sensitive patient data. 
Adhering to ethical norms guarantees the appropriate 
acquisition of informed consent, safeguarding of data, 
and conscientious utilization of information.

•	 Vulnerable patients, particularly those with poor dental 
knowledge or financial resources, are susceptible to 
being exploited by unethical marketing or research 
tactics involving coercion and manipulation.

•	 Conflicts of interest arise when dentists and 
researchers must prioritize the well-being of their 
patients over their gain. Ethical principles mitigate 
conflicts of interest, such as endorsing particular 
products or therapies for personal financial gain, such 
as those found in digital advertising.

•	 Competence and honesty: Ethical behavior 
necessitates dentists and researchers to maintain the 
utmost professionalism, guaranteeing proficiency in 
their respective domains and delivering truthful and 
precise information.

•	 Transparency and accountability: Ethical procedures 
promote trust by guaranteeing openness in research 
methodologies, sources of funding, and possible 
conflicts of interest.

•	 Credibility and reputation: Upholding ethical 
principles ensures the reliability of dental research 
and marketing, fostering trust in the field and 
motivating patients to pursue essential treatment.

•	 Dental professionals and researchers can contribute to 
a reliable and patient-focused healthcare environment 
by prioritizing ethical issues, eventually encouraging 
oral health results.

Implications

Ethical concerns are crucial when adopting digital 
intelligence because engaging in reckless behaviour can 
have detrimental consequences for patients, damage 
professional standing, and undermine the confidence placed 
in healthcare providers. Exaggerated assertions or concealed 
information jeopardize the well-being of individuals while 
taking advantage of susceptible details, which is morally 
incorrect and potentially hazardous. Digital marketing and 
research necessitate transparency to uphold its credibility 
and prevent ethical issues that may compromise the 
integrity of the usefulness of digital intelligence. Ultimately, 
adhering to moral principles safeguards the well-being of 
patients, upholds professional integrity, and fosters public 

confidence - the foundation of promoting oral health and a 
thriving profession. Ethics in dental marketing using digital 
intelligence involve responsible and transparent dental 
services with patient welfare in mind. Digital marketing that 
exaggerates therapeutic benefits or misleads patients may 
encourage needless operations. Maintaining patient privacy 
in marketing materials is also essential. Researchers must 
get informed consent, maintain confidentiality, and prioritize 
patient safety. The recommendation for the dentistry industry 
is to address these issues to maintain trust, professional 
standards, and patient well-being in marketing and research. 
Moreover, questionnaires and interviews are necessary for 
further study to understand better and adopt perceptions 
from respondents (dental patients and stakeholders).

Limitations and Recommendations

The suggestion for the dentistry industry is to address 
the issues regarding digital intelligence to maintain 
trust, professional standards, and patient well-being in 
marketing and research. However, questionnaires and 
interviews are necessary for further study to understand 
better and adopt perceptions from respondents (dental 
patients and stakeholders). Participants are required for 
more comprehensive and insightful results. Therefore, the 
researcher recommended questionnaires and interviews 
regarding respondents to continue research on digital 
intelligence in dentistry and dental clinics.
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