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ABSTRACT 
Artificial intelligence has become a game-changing resource in 

public health dentistry, especially in forecasting the oral 

disease burden at the community level. Conventional 

epidemiological methods heavily depend on cross-sectional 

studies and manual data processing, making them often 

resource-demanding and limited in scalability. With the rise of 

machine learning and sophisticated data analytics, it is now 

feasible to combine various datasets, such as clinical records, 

socio-demographic factors, environmental elements, and 

behavioral trends, to create predictive models for oral health 

results. These models allow for the early identification of high-

risk groups, promote focused interventions, and aid in the 

effective distribution of healthcare resources. AI systems, 

particularly those utilizing neural networks and deep learning 

techniques, have shown an aptitude for uncovering patterns 

that may be overlooked using traditional statistical approaches. 

Moreover, the incorporation of teledentistry and digital health 

platforms improves data gathering and allows for real-time 

population monitoring. Despite these advancements, challenges 

remain regarding data quality, ethical issues, model 

transparency, and the integration of these systems into current 

healthcare frameworks. This review examines the existing 

uses, methodologies, advantages, and drawbacks of artificial 

intelligence in predicting oral disease burden at the community 

level, emphasizing its potential to transform preventive 

dentistry and public health initiatives. 

Introduction 
Oral health issues, such as dental cavities, gum 

disease, and oral cancers, pose a major global health 

challenge, impacting billions of people around the 

world. Conventional approaches to evaluating the 
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prevalence of oral diseases depend on 

epidemiological surveys, which tend to be lengthy, 

expensive, and often restricted in both frequency 

and geographic scope. Recently, artificial 

intelligence has emerged as a significant tool that 

has the potential to revolutionize healthcare 

delivery, including in the field of dentistry, by 

improving predictive analytics and decision-

making processes [1]. 

Artificial intelligence includes machine learning, 

deep learning, and neural networks that can 

analyze extensive and intricate datasets to discern 

patterns and forecast results. In the field of 

dentistry, these technologies have mainly been 

utilized for diagnostic imaging and supporting 

clinical decisions; however, their potential in 

public health contexts, especially in forecasting 

community-level disease prevalence, is being 

increasingly acknowledged [2].  

The incorporation of artificial intelligence into 

public health dentistry presents opportunities to 

transition from reactive care to preventive care 

models. By utilizing population-level data, AI 

systems can pinpoint high-risk communities, 

anticipate disease trends, and inform targeted 

interventions. This review intends to examine the 

diverse applications of artificial intelligence in 

predicting the oral disease burden at the 

community level, along with the related 

methodologies, advantages, and challenges. 

 

Concept of community level oral disease 

burden  
The oral disease burden at the community level 

pertains to how common, newly occurring, and 

spread out oral diseases are within a specific 

population. This burden is shaped by various 

factors, including economic status, eating 

behaviors, oral care routines, availability of dental 

services, and environmental influences. 

Conventional epidemiological frameworks 

frequently depend on descriptive statistics and 

regression analysis, which might not fully reflect 

the intricate interactions among these factors. 

Artificial intelligence offers a more advanced 

method by utilizing multidimensional datasets and 

recognizing non-linear connections between risk 

factors and disease outcomes. Machine learning 

techniques are capable of handling extensive 

datasets and creating predictive models that assess 

disease prevalence at the community, regional, or 

national scale [3]. 

 

Machine learning models in oral disease 

prediction 
Machine learning is a subset of artificial intelligence 

that enables systems to learn from data and improve 

their performance without explicit programming. 

Various machine learning techniques, including 

supervised and unsupervised learning approaches, 

have been applied to forecast the impact of oral 

diseases.  

Supervised learning techniques, like decision trees, 

support vector machines, and neural networks, are 

trained using labeled datasets to anticipate specific 

results, such as the occurrence of dental caries or 

periodontal disease. These models can factor in 

demographic variables, behavioral elements, and 

clinical indicators to produce precise predictions. 

Deep learning, which is a branch of machine learning, 

employs artificial neural networks with multiple layers 

to analyze intricate data structures. These models excel 

in handling imaging data and extensive datasets, 

facilitating more accurate predictions of disease 

patterns. Recent research has shown that machine 

learning algorithms can accurately forecast the 

occurrence of oral diseases, especially when they 

utilize large and varied datasets. Furthermore, these 

models can be continually refined as new data 

becomes accessible, enhancing their predictive 

accuracy over time [4-5]. 

 

Integration of Socio-Demographic and 

Environmental factors 
One significant benefit of artificial intelligence in 

public health dentistry is its capacity to combine 

various data sources. The oral disease burden at the 

community level is affected by socio-demographic 

factors, including income, education, and occupation, 

along with environmental factors such as the 

availability of water fluoridation and access to 

healthcare services. 

Artificial intelligence models can integrate these 

variables to create detailed risk profiles for 

populations. For example, predictive models can 

pinpoint communities that have limited access to 

dental care and a higher incidence of risk factors, 

facilitating targeted preventive actions. Moreover, AI 



 

 

 

 
 

 

 
 

 

51  

JOURNAL OF DENTAL INNOVATION AND MEDICAL SCIENCES 
ideaspringjournals.com 

 

                                       Vol :1 Issue:2 Year:2026 

systems can examine trends over time, enabling 

policymakers to assess the effectiveness of public  

 

 

health initiatives and modify strategies as needed. 

This adaptive approach improves the efficiency of 

healthcare resource distribution and enhances 

overall health outcomes for the population [6]. 

 

Role of Big Data and Electronic Health 

Records 

The emergence of big data has greatly improved 

the capabilities of artificial intelligence in the 

healthcare sector. Electronic health records, 

insurance databases, and digital health platforms 

offer extensive data that can be leveraged for 

predictive modelling. Artificial intelligence 

algorithms are capable of examining these data 

sets to uncover patterns and correlations that might 

not be apparent through conventional analysis. For 

instance, insights from dental appointments, 

treatment histories, and patient demographics can 

be utilized to forecast future disease burdens 

within particular communities.  

The combination of big data and artificial 

intelligence also allows for real-time monitoring of 

oral health trends. This capability supports the 

early identification of potential problems and 

promotes prompt interventions, thereby decreasing 

the overall disease burden [7]. 

 

Tele-dentistry and Remote Data 

collection 
Teledentistry has become an important resource 

for improving access to dental care, especially in 

areas that are underserved and remote. The 

combination of artificial intelligence with 

teledentistry platforms facilitates the remote 

gathering and analysis of data, which improves 

population-level monitoring. AI-driven systems 

can assess images and patient-submitted data 

collected through mobile apps or teleconsultations 

to detect early indications of oral health issues.  

This data can be compiled and utilized to forecast 

disease trends within communities. Such methods 

are especially advantageous in low-resource 

environments, where conducting traditional 

epidemiological surveys may be difficult. By 

allowing ongoing data collection, the combination of 

teledentistry and artificial intelligence offers a scalable 

way to oversee oral health at the population scale [8]. 

 

Evidence Predictive Analytics for Public 

Health Planning  
Predictive analytics represents one of the most 

important uses of artificial intelligence within public 

health dentistry. By examining both historical and real-

time data, AI models can project disease patterns and 

pinpoint populations at high risk.   

 

These forecasts can guide the development of public 

health policies and initiatives, such as focused fluoride 

treatments, dental programs in schools, and campaigns 

to raise community awareness. Predictive models can 

also aid in the effective allocation of resources by 

highlighting regions that have the greatest demand for 

dental care.   

 

Moreover, AI-driven predictive analytics can facilitate 

early intervention methods, which can help slow the 

advancement of oral diseases and associated healthcare 

expenses. This transition towards preventive care is in 

line with the overarching objectives of public health 

and enhances overall health outcomes [9]. 

 

 

Advantages of AI in Community-Level 

Predictions  
Artificial intelligence (AI) enhances traditional 

epidemiological methods in predicting oral disease 

burden by enabling the analysis of large datasets, 

improving prediction accuracy, and facilitating real-

time monitoring of disease trends. AI can identify 

subtle patterns among risk factors, aiding in 

understanding disease etiology and supporting targeted 

interventions. Additionally, it reduces time and costs 

associated with data analysis, making it a cost-

effective tool for public health planning while 

continuously learning and adapting in dynamic 

healthcare environments [10]. 

 

Challenges and Limitations  
While artificial intelligence shows promise in 

predicting community oral disease burdens, it faces 

key challenges. A primary concern is data quality and 

availability; incomplete or biased datasets can lead to 

faulty predictions and limit model applicability.  
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Ethical issues such as data privacy are also crucial, 

as using personal health information requires strict 

compliance with ethical and regulatory standards 

to protect patient confidentiality.  

Additionally, many AI models, particularly deep 

learning algorithms, are often seen as “black 

boxes,” making their predictions hard to interpret 

and hindering acceptance in healthcare settings.  

Lastly, integrating AI into existing healthcare 

infrastructures requires substantial investment and 

training, ensuring systems work together and 

healthcare professionals are adequately prepared 

for implementation [11]. 

 

 

Future Directions  
The future of AI in public health dentistry focuses 

on developing reliable, transparent, and ethical 

models. Improvements in explainable AI aim to 

enhance the acceptance of predictive models 

among healthcare practitioners. Integrating 

multimodal data, including genetic and 

environmental factors, will increase prediction 

accuracy. Additionally, mobile health technologies 

and wearable devices will enhance data collection 

and real-time monitoring of oral health. 

Collaboration among clinicians, data scientists, 

and policymakers is essential for translating AI 

research into practical solutions. By addressing 

challenges and leveraging technology, AI can 

transform the management of community-level 

oral disease burden [11]. 

 

Conclusion 
Artificial intelligence is transforming public health 

dentistry by providing advanced tools for 

predicting oral disease trends through the 

integration of diverse datasets and analytical 

techniques. Despite challenges related to data 

quality, ethics, and implementation, technological 

advancements and interdisciplinary collaboration 

may help address these issues. The use of AI in 

public health strategies could enhance preventive 

care, optimize resource allocation, and improve 

overall oral health outcomes for populations. 
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