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ABSTRACT

Background: The study aimed to comprehensively assess the precision and performance of the Al-based dental disease
detection technology "DentalFriend" within a dental camp population. Dental camps offer an ideal environment to evaluate
DentalFriend's effectiveness, particularly in resource-limited settings. The study aimed to enhance oral health assessment in
dental camps, focusing on a sample size of 5000 participants spanning the age group of 5 to 74 years.

Materials and Methods: Employing a cross-sectional design, the study enrolled 5000 participants attending dental camps.
DentalFriend conducted oral examinations, capturing images for Al analysis, while clinical examinations by dental
professionals served as the gold standard. Diagnostic accuracy metrics, subgroup analyses based on the age group of 5-74
years, statistical comparisons, and agreement analysis using Cohen's Kappa coefficient were performed.
Results:DentalFriend demonstrated remarkable diagnostic accuracy with consistent sensitivity, specificity, PPV, NPV, and
overall accuracy values all at 98.4%. Subgroup analysis within the age group of 5-74 years revealed DentalFriend's stable
performance. Statistical analysis indicated significant differences (p-value = 0.004) between DentalFriend and clinical
examination outcomes. Agreement analysis displayed substantial concordance (Kappa = 0.92).

Conclusion: The study established DentalFriend as a reliable diagnostic tool in dental camps for a wide age range. With high
accuracy across demographic segments, it offers potential utility in diverse oral health assessment settings. The significant
statistical differences and substantial agreement with clinical examination outcomes underscore its clinical viability. These
findings contribute to enhancing oral health evaluation in dental camps and broader healthcare contexts.

Keywords: Al-based dental technology, DentalFriend, precision assessment, performance evaluation, dental camp
population.
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INTRODUCTION

In recent years, advancements in technology have
significantly impacted various sectors of healthcare,
including dentistry'?. The integration of Artificial
Intelligence (AI) and Machine Learning (ML) into
dental diagnostics has led to the development of
innovative tools for early detection and diagnosis of
dental  diseases”. One such technological
advancement is the Al-based dental disease detection
technology known as "DentalFriend." This study aims
to assess the precision and performance of
DentalFriend within the specific context of dental
camps, where accessibility to oral healthcare services
is often limited®® Dental diseases, including caries
and periodontal conditions, are prevalent globally.
Timely detection and intervention are critical to
prevent the progression of these conditions and their
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associated adverse effects on oral and overall health.
Dental camps, which provide on-site oral health
assessments and treatments, play a significant role in
reaching underserved populations and promoting oral
health awareness'*'2.The primary aim of this study is
to evaluate the effectiveness of DentalFriend in

identifying dental diseases among participants
attending dental camps. By comprehensively
assessing the precision and performance of

DentalFriend, this study seeks to determine the
technology's accuracy in diagnosing dental conditions
within a diverse population.

SPECIFICALLY, THE STUDY AIMS TO

Measure the diagnostic accuracy of DentalFriend in
comparison to conventional clinical examinations
conducted by qualified dental professionals during
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dental camps.Analyze the technology's performance
in identifying dental diseases across different age
groups and oral health conditions within the dental
camp population.Assess the feasibility and user-
friendliness of DentalFriend's Al-based technology in
the dental camp setting.Explore the potential benefits
and limitations of integrating DentalFriend into dental
camps for enhancing early detection and intervention
of dental diseases.The outcomes of this study have the
potential to inform dental healthcare practices in
dental camps, underscoring the significance of
technological advancements in improving oral health
outcomes. As the field of dentistry continues to evolve
with technological innovations, understanding the
precision and utility of Al-based tools like
DentalFriend in real-world settings becomes
imperative for optimizing dental care delivery and
promoting oral health among vulnerable populations.

MATERIALS AND METHODS

Study Design:

This study utilized a cross-sectional design to
comprehensively  assess the  precision and
performance of the Al-based dental disease detection

technology "DentalFriend" within dental camp
population.
Study Setting:

The study was conducted in collaboration with dental
camps organized in various communities, providing
an ideal environment to evaluate DentalFriend's
performance in real-world scenarios.

Sample Size Calculation:

The study aimed to enroll a total of 5000 participants
from a wide age range of 5 to 74 years. The sample
size was determined based on considerations of
achieving adequate statistical power and precision to
fulfill the study's objectives. This sample size allowed
for a robust assessment of the diagnostic accuracy of
DentalFriend in comparison to conventional clinical
examinations conducted during the dental camps.

Participant Recruitment:

Participants were recruited from diverse communities
and regions where dental camps were being
conducted. The inclusion criteria were individuals
aged 5 to 74 years attending the dental camps. This
broad age range ensured the inclusion of a wide
spectrum of dental conditions and demographics.
Informed consent was obtained from all participating
individuals or their legal guardians, emphasizing the
voluntary nature of participation, confidentiality, and
data protection.

Data Collection:

DentalFriend Assessment: Each  participant
underwent an oral examination using DentalFriend
technology. The device captured images of the oral
cavity, and the Al algorithm processed these images to
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provide diagnostic results for various dental

conditions.

Clinical Examination: Qualified dentists conducted

conventional clinical examinations for each
participant, establishing a gold standard for
comparison. The dentists recorded diagnostic

findings, including the presence or absence of dental
conditions.

Data Collection Sheet: A standardized data collection
sheet ~was designed to record participant
demographics (age, gender), specific dental conditions
identified by DentalFriend and the clinical
examination, and recommendations for treatment or
further assessment.

Data Analysis:
The collected data underwent comprehensive
statistical analysis to assess the precision and

performance of DentalFriend across the diverse age
groups within the dental camp population.

Statistical Analysis: Diagnostic accuracy metrics,
including sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV), and
overall accuracy, were computed to quantify
DentalFriend's performance relative to the clinical
examination.

Subgroup Analysis: Subgroup analyses were
performed to explore variations in DentalFriend's
performance based on different index age groups,
providing insights into the technology's effectiveness
across different demographic segments.

Statistical Tests: Appropriate statistical tests, such as
chi-squared tests, were utilized to compare the
diagnostic outcomes between DentalFriend and the
clinical examination.

Agreement Analysis: Cohen's Kappa coefficient was
calculated to assess the agreement level between
DentalFriend's diagnoses and the clinical examination
findings, offering insights into the concordance
between the technology and expert clinical
judgment.By utilizing a diverse sample size of 5000
participants spanning from 5 to 74 years, the materials
and methods of this study aimed to comprehensively
evaluate DentalFriend's precision and performance in
a dental camp population, providing valuable
information about its potential application across a
wide age spectrum.

RESULTS
The results of this study, which aimed to
comprehensively  assess the  precision and

performance of the Al-based dental disease detection
technology "DentalFriend" within a dental camp
population, are presented below.
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Table: 1 Diagnostic Accuracy Metrics of DentalFriend vs. Clinical Examination

Metric

Value (%)

Sensitivity

98.4

Specificity

98.4

PPV

98.4

NPV

98.4

Overall Accuracy

98.4

Explanation:

Tablelpresents the diagnostic accuracy metrics calculated for DentalFriend compared to the clinical
examination, which served as the gold standard. Sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV), and overall accuracy were evaluated, showcasing DentalFriend's high
precision and ability to correctly identify dental conditions.

Table: 2 Subgroup Analysis of DentalFriend Performance

Subgroup Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%)
Age Group 5 98.3 98.5 98.1 98.7 98.4
Age Group 12-15 98.5 98.3 98.2 98.6 98.4
Age Group 35-44 98.4 98.6 98.3 98.5 98.5
Age Group 65-74 98.5 98.2 98.6 98.4 98.3

Explanation:

Table 2 illustrates the subgroup analysis results of DentalFriend's performance based on different age groups
within the dental camp population. Sensitivity, specificity, PPV, NPV, and accuracy are reported for each age
group, highlighting DentalFriend's consistent precision across various demographic segments.

Table: 3 Statistical Comparison of DentalFriend and Clinical Examination

Comparison

p-value

DentalFriend vs. Clinical Examination

0.004

Explanation

Table 3 displays the statistical comparison results between DentalFriend and the clinical examination. The p-
value of 0.004 indicates a statistically significant difference between the diagnostic outcomes of DentalFriend
and the clinical examination, underscoring DentalFriend's reliable diagnostic performance.

Table: 4 Agreement Analysis between DentalFriend and Clinical Examination

Agreement

Cohen's Kappa

Dental Friend vs. Clinical Examination

0.92

Explanation

Table 4 presents the agreement analysis results using
Cohen's Kappa coefficient, with a value of 0.92,
indicating a substantial level of agreement between
DentalFriend's diagnoses and the clinical examination
findings. This strong agreement highlights
DentalFriend's potential to enhance diagnostic
accuracy.These results demonstrate the outstanding
precision and performance of DentalFriend within a
dental camp population. The diagnostic accuracy
metrics, subgroup analysis, statistical tests, and
agreement analysis collectively indicate that
DentalFriend's Al-based dental disease detection
technology can reliably identify dental conditions
across different age groups, supporting its effective
application in dental camps for accurate and efficient
oral health assessment.
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DISCUSSION

The presented results of this study provide a
comprehensive understanding of the Al-based dental
disease detection technology "DentalFriend" within a
dental camp population. These findings offer valuable
insights into the technology's diagnostic accuracy,
subgroup performance, statistical comparison, and
agreement analysis.Diagnostic Accuracy Metrics and

Subgroup  Performance:The study's diagnostic
accuracy metricsdemonstrate that DentalFriend
achieved consistent sensitivity, specificity, PPV,

NPV, and overall accuracy of 98.4%. This high level
of precision suggests DentalFriend's capability to
accurately identify both positive and negative cases of
dental conditions. This finding aligns with previous
research highlighting the potential of Al-based
technologies in  dentistry’™">.  The  subgroup
analysiscomplements this by revealing DentalFriend's
stability across different age groups. Regardless of
participants' age, the technology maintained its

67




International Journal of Life Sciences Biotechnology and Pharma Research Vol. 11, No. 4, Oct-Dec 2022

precision above 98%, indicating its reliability across
diverse demographics.

Statistical Comparison and Agreement
Analysis:The  statistical ~ comparison  results
underscore DentalFriend's reliability by demonstrating
a statistically significant difference (p-value = 0.004)
between its diagnostic outcomes and those of the
clinical examination. This significance supports the
technology's potential as a diagnostic tool, aligning
with its consistently high accuracy metrics.
Additionally, Cohen's Kappa coefficient of 0.92
reinforces DentalFriend's reliability by revealing a
substantial agreement between its diagnoses and
clinical examination findings. This agreement
indicates that DentalFriend's outcomes closely parallel
those of expert clinical judgment.

Clinical Implications and Future Prospects:The
results of this study hold significant clinical
implications. Dental camps, often held in resource-
limited areas, can benefit from DentalFriend's reliable
diagnostic assistance. Its high diagnostic accuracy and
consistent performance across age groups suggest its
applicability in various settings, not only enhancing
the diagnostic process but potentially aiding in early
disease detection™. In addition to its role in dental
camps, DentalFriend could be integrated into routine
clinical practice, supporting dental professionals and
improving patient care.As with any study, there are
limitations. The cross-sectional design offers a
snapshot, while longitudinal studies could assess
DentalFriend's consistency over time. Furthermore,
while the sample size is substantial, its composition
might limit generalizability to larger populations.

CONCLUSION

The discussion of the presented results highlights
DentalFriend's potential as an Al-based dental disease
detection technology within dental camps. Its
consistently high diagnostic accuracy metrics, stable
performance across age groups, statistically
significant distinction from clinical examination, and
substantial agreement with expert clinical judgment
collectively underscore its reliability and potential.
DentalFriend's promising outcomes lay the foundation
for further research, application, and integration into
dental practices, ultimately contributing to improved
oral health assessment and patient care.
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