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Abstract
Background: The integration of artificial intelligence (AI) into dentistry holds immense
potential to enhance diagnostic accuracy, treatment planning, and patient outcomes,
particularly in pediatric care. Despite its promise, the adoption of AI in routine dental
practice remains slow, with challenges such as ethical concerns, lack of training, and
high costs hindering progress. This study explores the awareness, attitudes, and current
adoption of AI in pediatric prosthodontics and oral medicine among dental professionals
in Saudi Arabia (SA), Malaysia (MY), and Pakistan (PK), aiming to identify barriers
and opportunities for AI integration in child-focused dental care. Methods: A cross-
sectional survey was conducted among 655 pediatric dentists (SA: 231, MY: 181,
PK: 243) using a structured online questionnaire. The survey assessed demographics,
knowledge of AI applications, attitudes toward AI integration, current clinical practices,
and perceived barriers. Data were analyzed using descriptive statistics, chi-square tests,
and logistic regression to evaluate regional differences and predictors of AI adoption.
Results: Awareness of AI applications was highest in MY (95.6%), followed by PK
(85.6%) and SA (78.8%). While most respondents viewed AI positively—believing it
could improve treatment outcomes (92.6–97.1%)—actual usage was low (SA: 16.5%,
MY: 37.6%, PK: 9.9%). Key barriers included cost, lack of training, and resistance to
change. Logistic regression revealed significant regional disparities, with MY showing
higher adoption rates than SA and PK (ρ < 0.001). Despite enthusiasm, over 90% of
dentists emphasized the need for human oversight in AI-based diagnoses. Conclusions:
Pediatric dentists acknowledge the potential of AI; however, its practical implementation
is hindered by systemic and regional challenges. It is crucial to implement targeted
interventions, including the development of affordable AI tools, the establishment of
specialised training programs, and the formulation of ethical guidelines. Collaborative
efforts involving policymakers, educators, and practitioners can facilitate the responsible
integration of AI, enhancing precision and patient care.
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1. Introduction

The integration of artificial intelligence (AI) into healthcare is
rapidly transforming various medical specialties, and dentistry
is no exception [1]. AI’s potential to enhance diagnostic
accuracy, treatment planning, and administrative efficiency is
garnering significant attention within the dental community
[1, 2]. As technology continues to advance, AI demonstrates
the ability to process extensive datasets and emulate human
cognitive functions, thereby influencing the healthcare sector
substantially [3]. AI algorithms are expected to refine dental
diagnoses, offer visualized anatomical treatment guidance,

simulate and assess potential outcomes, and forecast the in-
cidence and prognosis of oral diseases, owing to their robust
data analysis capabilities [4]. The ongoing development of
AI technologies in dentistry promises a future characterized
by improved efficiency, precision, and patient-centric care.
Virtual and augmented reality applications elevate dental ed-
ucation and training, enabling practitioners to hone their skills
in realistic, immersive settings [5]. AI-driven robotics is
also being developed for use in dental surgeries to improve
precision and accuracy [6].
However, the actual adoption of AI in routine dental practice

has been slower than anticipated [7]. Several obstacles, includ-
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ing data curation, sharing, and readability issues; the opacity of
decision-making processes within AI algorithms; inadequate
computing power; and a neglect of ethical principles in AI
framework design, impede the widespread implementation of
AI in dentistry [4, 6]. Ethical issues surrounding patient data
security, algorithm bias, and regulatory frameworks must be
carefully addressed to facilitate responsible and ethical AI
implementation in dentistry [5]. Further research is needed
to explore the long-term effects of AI on dental practice and
patient outcomes.
The aim of this research was to thoroughly investigate

the awareness, attitudes, and adoption of AI in pediatric
prosthodontics and oral medicine among dental professionals
across Saudi Arabia (SA), Malaysia (MY), and Pakistan (PK),
focusing on identifying specific barriers and opportunities
for integrating AI in child-focused dental care. This involves
evaluating the current understanding of AI applications,
assessing perceptions of AI’s potential to improve diagnostic
accuracy and treatment outcomes in children, examining
concerns about ethical implications, and exploring the
willingness to incorporate AI into education and clinical
practice.
This study also seeks to analyze the current use of AI tools

in pediatric dental clinics, identify key barriers limiting AI
adoption, determine which clinical areas are deemed high-
est priority for AI integration, and propose tailored recom-
mendations for policymakers and educators in each region.
This paper seeks to create a foundation for future research
in this rapidly growing area by outlining the advancement
and potential dental uses of AI in medical-aided diagnosis,
treatment, and disease prediction while also discussing their
data limitations, interpretability, computing power, and ethical
considerations, as well as their influence on dentists [4].

2. Materials and methods

This study was designed as a descriptive, cross-sectional sur-
vey to investigate pediatric dentists’ understanding, attitudes,
and clinical practices surrounding the use of AI in prosthodon-
tics and oral medicine. Dentists from SA, MY, and PK were
invited to participate in the research.

2.1 Sample size calculation
The sample size was calculated prior to commencement of the
study was approximately 116 respondents required from each
population. The sample size (n) was calculated according to
the formula: n = [z2 × p × (1 − p)/e2]/[1 + (z2 × p × (1 −
p)/(e2 × N))]. Where: z = 1.96 for a confidence level (α) of
95%, p = proportion (expressed as a decimal), N = population

size, e = margin of error. z = 1.97, ρ = 0.5.

2.2 Participants and recruitment
A total of 655 pediatric dental practitioners took part in the
survey, including 231 from SA, 181 from MY, and 243 from
PK. Participants were selected purposefully to include both
pediatric dental specialists and general dentists involved in pe-
diatric care. Recruitment was carried out by sharing invitations
through national dental associations, university networks, and
professional social media platforms within each country. The
participants were selected as per the strict selection criteria
mentioned in Table 1.
Purposive sampling to target pediatric dental specialists and

general dentists actively involved in pediatric care across Saudi
Arabia, Malaysia, and Pakistan. While this approach ensured
relevance to our study objectives, it may limit the generaliz-
ability of findings to broader dental populations. The sample
was drawn from professional networks and associations, which
could introduce selection bias, as participants may represent
more technologically engaged practitioners compared to the
wider dental community.

2.3 Questionnaire development
Data was collected through a structured, online questionnaire
created specifically for this study. The development process
included a comprehensive review of existing literature and
input from subject matter experts in both pediatric dentistry
and artificial intelligence. The questionnaire consisted of 17
items spread across four key sections:
(i) Demographics (4 items): Participants were asked about

their gender, country of practice, job title, and years of clinical
experience.
(ii) Knowledge Assessment (4 items): This section ex-

plored familiarity with AI applications relevant to pediatric
prosthodontics and oral medicine. Three questions required
Yes/No responses, and one used a 5-point Likert scale (ranging
from strongly disagree to strongly agree) to evaluate percep-
tions of AI relevance and understanding.
(iii) Attitudes Toward AI (5 items): These questions as-

sessed participants’ views on integrating AI into pediatric
dental care, including its potential benefits and ethical impli-
cations. Four questions used on Yes/No responses with one
question was measured using a 5-point Likert scale.
(iv) Clinical Practices and Perceived Barriers (4 items):

This section investigated current usage of AI in practice, rou-
tine clinical workflows, and challenges faced in adopting AI.
Two questions were Yes/No items, and two included multiple-
choice options to capture more detailed insights.
Higher scores on Likert-scale questions reflected stronger

TABLE 1. Exclusion and inclusion criteria of the participants.
Inclusion Criteria Exclusion Criteria
Dental practitioners involved in pediatric dental care Practitioners not treating the pediatric patients
Practitioners graduating from the three countries Dental professionals graduated from countries other than Saudi

Arabia, Malaysia, and Pakistan
Individuals not involved in clinical practice
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knowledge, more positive attitudes, or higher engagement with
AI applications.

2.4 Pilot testing and validation

The draft questionnaire underwent pilot testing with a sample
of 30 dentists—10 from each country—to confirm its clarity,
cultural suitability, and relevance. Based on their feedback,
minor revisions were made to enhance comprehension and
accuracy. The final questionnaire demonstrated strong internal
reliability, with Cronbach’s alpha coefficients above 0.89 in all
sections.

2.5 Data collection

The survey remained open for threemonths andwas distributed
electronically. Participation was voluntary, with no monetary
or academic incentives provided. To improve response rates,
reminder emails and messages were sent periodically. Par-
ticipant anonymity and data confidentiality were rigorously
maintained throughout the process.

2.6 Data analysis

Descriptive statistics were applied to outline demographic
characteristics and key trends in responses. To assess
differences in categorical variables between countries, chi-
square tests were conducted. Additionally, logistic regression
analysis was performed to identify factors associated with AI
use in clinical practice, with independent variables including
country, knowledge level, attitude scores, years of experience,
and professional designation. A ρ-value below 0.05 was
considered statistically significant. All statistical analyses
were conducted using SPSS version 21 (IBM Corp., Armonk,
NY, USA).

3. Results

A total of 655 pediatric dentists from SA (n = 231), MY (n =
181), and PK (n = 243) participated in this study. The findings
are presented in alignment with the study objectives.

3.1 Demographic characteristics
Across the three countries, there was a predominance of male
participants. In SA, 60.6% (n = 140) of respondents weremale,
compared to 39.4% (n = 91) female. Similarly, in MY, 65.2%
(n = 118) were male and 34.8% (n = 63) were female. In PK,
the gender distribution was slightly more balanced, with 55.1%
(n = 134) male and 44.9% (n = 109) female as shown in Fig. 1.
The total participant distribution was relatively even across the
countries, with slightly more representation from PK (37.1%),
followed by SA (35.2%) and MY (27.6%).
Most of the individuals responding in SA were residents

accounting for 34.20% (n = 79) trailed by senior consultants
as shown in Fig. 2A. On contrast to that more of the senior
consultants responded fromMY 39.80% (n = 72) and from PK
approximately 30.50% (n = 74) as shown in Fig. 2B,C.
Most individuals responding from SA and MY mostly had

an experience ranging from 6–10 years as shown in Fig. 3A,B.
Whereas a higher percentage of individuals was observed to
have 11 years and above experience those responding from PK
(34.6%) (Fig. 3C).

3.2 Knowledge of AI applications in
prosthodontics and oral medicine
Overall, a substantial proportion of participants reported being
aware of artificial intelligence (AI) applications in prosthodon-
tics and oral medicine. Awareness was highest among MY
respondents, where 95.6% indicated familiarity with AI appli-
cations (Fig. 4A). This was followed by 85.6% of participants
from PK and 78.8% from SA. Conversely, unawareness of AI
was more common in SA (21.2%) compared to PK (14.4%)
and MY (4.4%) as shown in Fig. 4A.
As shown in Fig. 4B, most of the respondents strongly

agreed/agreed that use of AI can have a promising scope in
pediatric prosthodontic treatment with highest from PK 97.1%
trailed by MY (96.7%) and SA (92.7%). Nearly 50% of the
respondents are confident that AI can assist in early diag-
nosis of pathological conditions among the pediatric patients
(Fig. 4C). A greater proportion of respondents were familiar
with at least one AI software (Diagnocat, Pearl, or Overjet)
making an average count of 54.7% respondents from the three
countries (Fig. 4D).

FIGURE 1. Gender distribution of the respondents across different countries (A) SA; (B) MY; & (C) PK.
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FIGURE 2. Designation of the respondents from various countries (A) SA; (B) MY; & (C) PK.

F IGURE 3. Distribution of respondents from various countries based on the years of experience (A) SA; (B) MY; & (C)
PK.

F IGURE 4. Level of knowledge regarding the use of AI in pediatric prosthodontics among respondents from various
countries. (A) Respondent awareness of AI applications in pediatric prosthodontics, including its potential uses in diagnosis,
treatment planning, and prostheses design. (B) Perceived potential of AI to improve accuracy in designing pediatric dental
prostheses, as reported by respondents. (C) Respondent opinions on whether AI can assist in the early diagnosis of oral pathologies
in children. (D) Familiarity levels among respondents with AI-based dental software tools (Diagnocat, Pearl, or Overjet) used in
pediatric dentistry.
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3.3 Attitudes towards AI integration in
pediatric dental practice
Across all three countries, pediatric dentists demonstrated
overwhelmingly positive attitudes towards the integration of
AI into dental practice. In PK, 97.1% either strongly agreed or
agreed that AI could improve treatment outcomes in pediatric
dentistry. Similar positive sentiment was noted inMY (96.7%)
and SA (92.7%). Neutral responses were minimal, reported by
5.2% of Saudi participants, 3.3% of MYs, and 2.9% of PKs.
The proportion of respondents expressing disagreement or
strong disagreement was negligible in all three countries (SA:
2.2%; MY and PK: 0%) as shown in Fig. 5A. On relation to
confidence in improving the treatment outcomes while using
AI technology, 49.53% individuals across three countries
strongly in new AI advancement (Fig. 5B). While a higher
percentage of respondents still disagree from PK (42.4%) that
AI can have a positive role in pediatric dental practices.
AI is an evolving technology, therefore a higher number

of individuals more than 90% across three countries consider
trusting an AI-based diagnosis without human verification
unacceptable (Fig. 5C). Though the respondents strongly be-
lieve AI training be mandatory in pediatric dentistry curricula
during their undergraduate studies (Fig. 5D). Nealy, 50% of
the respondents across three countries consider AI can increase
treatment costs for pediatric patients (Fig. 5E).

3.4 Current practices and perceived barriers
to AI adoption
Despite high levels of awareness and positive attitudes, the
actual usage of AI tools in pediatric dental practice remained
limited. AI tool integration was most prevalent in MY, with
37.6% of respondents reporting practical experience. In SA,
16.5% of participants had used AI tools, while usage was
notably lower in PK (9.9%). The most perceived barriers
across all regions (although not explicitly quantified here)
included high costs, lack of training opportunities, concerns
about reliability, and resistance to change, underscoring sig-
nificant hurdles to wider adoption (Fig. 6A).
As shown in Fig. 6B, respondents from SA (44.6%) andMY

(55.8%) consider lack of training as the biggest barrier for AI
adaptation. While in PK, 32.1% of the individuals consider
resistance to change as a major factor in AI adaptation. On
average, higher than 95%, respondents from three countries
prefer to adapt AI in their routine clinical practice if it is
affordable and easy to use (Fig. 6C). Most of the respondents
consider AI integration to be mainly needed in Prosthodontics
(Pros) trailed by Preventive care (PC) (Fig. 6D).

3.5 Statistical analysis
Chi-square tests of association were conducted to examine the
bivariate relationships between AI tool integration and key
predictors. The analysis revealed no statistically significant
association between knowledge of AI and practice of AI tool
integration (χ2 = 0.61, ρ = 0.44). Similarly, no significant
association was found between positive attitude towards AI
and its usage in practice (χ2 = 0.46, ρ = 0.50). However,
a significant association was observed between country of

practice and AI tool integration (χ2 = 52.59, ρ < 0.001),
indicating substantial regional variation in adoption rates.
To further explore these relationships while adjusting for

potential confounding factors, a binary logistic regression was
conducted. The dependent variable was AI tool integration
(yes/no), with predictors including knowledge, attitude, and
country of practice (MY as reference category). The model
was statistically significant (χ2 = 50.72, ρ < 0.001), with a
pseudo R2 of 0.078, indicating modest explanatory power.
Consistent with the chi-square analysis, the country of

practice emerged as a significant predictor. Compared to
Malaysian participants, dentists from PK had significantly
lower odds of AI tool integration (β = −1.71, ρ < 0.001), as
did those from SA (β = −1.11, ρ < 0.001). Neither knowledge
(β = −0.04, p = 0.91) nor positive attitude (β = 0.48, ρ = 0.40)
independently predicted AI tool integration after adjusting for
country as shown in Fig. 7.

4. Discussion

4.1 Key findings
This study provides a comprehensive evaluation of dental
professionals’ awareness, perceptions, and adoption of AI in
pediatric prosthodontics and oral medicine across PK,MY, and
SA, revealing noteworthy insights into the existing landscape
and potential trajectory of AI integration in this specialized
field. The findings indicate a generally high level of awareness
regarding AI applications among pediatric dentists, yet actual
clinical implementation lags significantly, highlighting a gap
between theoretical knowledge and practical application [8].
This discrepancy underscores the necessity for targeted inter-
ventions to facilitate the translation of awareness into tangible
clinical practice, particularly in regions where adoption rates
are relatively low [9]. The study revealed that while knowledge
and positive attitudes towards AI are widespread, they do not
necessarily translate into active AI tool integration [9].
The substantial regional variation in AI adoption rates sug-

gests that factors beyond individual knowledge and attitudes
play a crucial role. The logistic regression analysis further
emphasized the significance of regional context, with country
of practice emerging as a robust predictor of AI tool inte-
gration even after controlling for knowledge and attitudes.
This finding underscores the importance of infrastructural and
institutional support in facilitating AI adoption [10]. The study
also elucidated several key barriers hindering AI integration,
including high costs, lack of training opportunities, concerns
about reliability, and resistance to change. The identification
of these barriers highlights the need for multifaceted strategies
to overcome these obstacles, including financial incentives,
continuing education programs, and robust validation studies
to establish the reliability and efficacy of AI tools in pediatric
dental settings.
Furthermore, addressing ethical considerations is crucial

to ensure responsible and equitable AI integration [7]. The
study’s limitations include its cross-sectional design, which
precludes causal inferences. Additionally, the reliance on
self-reported data may be subject to biases, such as social
desirability bias, which could influence responses regarding
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FIGURE 5. Attitudes of dental professionals from various countries toward the integration of AI in pediatric
dental practice. (A) Perceptions on whether AI adoption could enhance treatment outcomes in pediatric dentistry, including
improvements in accuracy, efficiency, and patient care. (B) Concerns among respondents regarding the potential for AI to replace
human clinicians in pediatric dentistry, assessing fears about job displacement and loss of clinical autonomy. (C) Willingness to
trust AI-generated diagnoses without human oversight, evaluating confidence in AI’s reliability and safety for pediatric patients.
(D) Opinions on whether AI education should be a compulsory component of pediatric dentistry training programs, reflecting the
perceived importance of technological competency in future practice. (E) Anticipated impact of AI integration on treatment costs
for pediatric patients, exploring whether respondents believe AI will increase affordability or introduce financial barriers.

FIGURE 6. Current practices and perceived barriers to AI adoption. (A) Have you used AI tools in pediatric dental
practice? (B) What is the biggest barrier to AI adoption? (C) Would you adopt AI if it were affordable and easy to use? (D)
Which area needs AI integration the most? Pros: prosthodontics; OM: oral medicine; BM: behavior management; PC: preventive
care.



78

FIGURE 7. Statistical analysis of predictors influencing AI tool integration in pediatric dentistry. (A) Chi-square tests
assessing bivariate relationships. (B) Binary logistic regression model. (C) Non-significance of knowledge (β = −0.04, “ρ” =
0.91) and attitude (β = 0.48, “ρ” = 0.40) as independent predictors after adjustment, reinforcing country-specific adoption trends.
AI: artificial intelligence; PK: Pakistan; SA: Saudi Arabia.

AI awareness, attitudes, and usage. Future research should
employ longitudinal designs to examine the long-term impact
of AI integration on clinical outcomes and patient experiences,
as well as explore the interplay between individual, organi-
zational, and contextual factors in shaping AI adoption in
pediatric dentistry. Long-term studies evaluating the clinical
impact of AI algorithms are needed to assess their effective-
ness, safety, and cost-effectiveness [5]. Moreover, further
studies should examine public attitudes towards AI in pediatric
healthcare [11]. Addressing data quality and algorithm bias is
crucial for ensuring equitable AI applications in pediatric care
[12]. As healthcare increasingly integrates AI, it is essential
for pediatricians to be educated on its applications, benefits,
and limitations [13]. The heterogeneity in AI applications and
datasets necessitates careful evaluation and validation in real-
world settings [14].

Healthcare leaders must play a crucial role in overcoming
barriers by addressing inexperience and skepticism, aligning
implementation with digital maturity, and refining AI appli-
cations [15]. The “black box” nature of AI significantly
impedes its social acceptance, and it is unclear whether patients
will accept diagnoses from computers rather than clinicians,
especially if cost and time savings appear to compromise
quality [16]. AI systems require substantial time for train-
ing and early-stage utilization, which may deter staff from
embracing the technology, especially given the tedious and
time-consuming tasks such as labeling raw data [16]. The
emphasis should be on designing solutions that are clear and
usable for healthcare professionals within clinical settings [17].

Successfully integrating AI into healthcare requires effective
and efficient utilization by clinicians, who may perceive AI
as complex and demanding of extensive training [18]. The
implementation of AI in healthcare requires that ethical and
legal considerations be at the forefront of decision-making,
particularly regarding patient data privacy and algorithmic
transparency [19]. Ultimately, the safe and timely translation
of AI research into clinically validated and appropriately reg-
ulated systems is crucial for benefiting everyone [20].

4.2 Barriers in use of AI
Addressing systemic barriers through targeted strategies can
promote the successful integration of AI into medical practice
[21]. AI has the potential to revolutionize cancer care by
improving diagnosis, treatment, and patient outcomes, but its
successful integration requires collaborative and multidisci-
plinary efforts [22]. Successfully integratingAI into healthcare
requires effective and efficient utilization by clinicians, who
may perceive AI as complex and demanding of extensive train-
ing [23]. Newly introduced changes and their implementation
are being faced with mixed attitudes and feelings by healthcare
professionals because accepting change is not a simple process
[24]. Change management, engagement, and workflow strate-
gies should be used for AI implementation, also leadership
strategies, collaboration and contracts among key stakehold-
ers, legal strategies surrounding clinicians’ liability, solutions
to ethical dilemmas, and infrastructure for efficient integration
of AI in workflows should also be considered [25].
The conservatism of existing medical systems poses signifi-
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cant obstacles to the adoption of AI in healthcare, as health-
care systems tend to favor established practices over new
technologies, potentially slowing down AI adoption due to
skepticism about its benefits and concerns about disrupting
current workflows [21]. Smaller medical institutions may
lack the resources needed to adopt advanced AI technologies,
and the dominance of large corporations in AI could limit its
widespread use, thereby perpetuating healthcare inequalities
[26]. The “black box” nature of AI significantly impedes its
social acceptance, and it is unclear whether patients will accept
diagnoses from computers rather than clinicians, especially if
cost and time savings appear to compromise quality [27, 28].
To gain societal trust, AI systems must provide reliable and
transparent decision-making processes. Ethical and regulatory
challenges surrounding AI technologies in healthcare necessi-
tate a robust governance framework to foster acceptance and
successful implementation [29]. A comprehensive strategy
involving policymakers, developers, healthcare providers, and
patients is essential to address the ethical and legal issues
associated with AI in healthcare [30].
The advent of AI in healthcare signifies a transformative

era with the potential to enhance patient care and optimize
therapeutic outcomes [21]. However, the integration of AI
into clinical settings presents significant ethical, legal, and
regulatory challenges that must be addressed to ensure respon-
sible and equitable implementation [29, 31]. The integration
of AI in healthcare, while promising, brings about substantial
challenges related to ethics, legality, and regulations [29]. It is
crucial to address challenges such as data protection, privacy,
and the roles of both physicians and machines in patient care to
ensure the ethical integration of AI [27]. The foremost ethical
considerations in AI revolve around patient privacy, algorithm
transparency, and data quality [30]. The application of AI
in healthcare raises concerns regarding data privacy and the
potential for algorithmic bias, emphasizing the need for careful
data management and robust regulatory frameworks [32]. It
is imperative to establish detailed regulations and frameworks
for the ethical deployment of AI in healthcare to ensure patient
safety and data security [33].
The successful integration of AI into healthcare requires a

multifaceted approach that balances technological innovation
with ethical oversight and regulatory compliance [34, 35].
The successful integration of AI in healthcare calls for a con-
scientious approach, guided by ethical integrity, inclusivity,
and respect for the patient-caregiver relationship [36]. The
integration of artificial intelligence into healthcare research
marks a pivotal shift towards groundbreaking advancements
in diagnostics, treatment, and patient care management [37].
The use of AI technologies should be grounded in ethical prin-
ciples, ensuring that fairness, transparency, and accountability
are integral to their application in healthcare. To maximize
AI’s potential in healthcare, interdisciplinary collaboration,
ethical guidelines, and the protection of patient rights are es-
sential [38]. This includes the need for strategies that promote
change management, engagement, and collaboration among
stakeholders, as well as addressing legal considerations, ethical
dilemmas, and the development of efficient AI integration
workflows.
The observed regional variation in AI adoption—with

Malaysia demonstrating significantly higher usage rates
compared to Saudi Arabia and Pakistan—warrants further
exploration of underlying structural and cultural factors.
In Malaysia, robust digital infrastructure, government-
led initiatives promoting healthcare technology (e.g., the
MyHealth Digital Transformation Blueprint), and higher
institutional support for continuing education may contribute
to greater AI integration. Conversely, in Pakistan, economic
constraints, limited access to advanced dental technologies
in public healthcare settings, and fragmented training
opportunities likely hinder adoption. In Saudi Arabia,
while Vision 2030 prioritizes technological innovation,
practical barriers such as reimbursement challenges for
AI tools and variability in training across institutions may
slow implementation. Cultural attitudes toward technology
adoption, including trust in AI-driven diagnoses and clinician
autonomy, could further explain these disparities. Future
research should investigate these contextual factors through
qualitative methods to inform region-specific strategies for AI
integration.

A key limitation of this study is its reliance on purpo-
sive sampling, which, while practical for capturing targeted
insights, may not fully represent the diversity of pediatric
dental professionals in each region. For instance, practition-
ers affiliated with academic institutions or urban centers may
have greater exposure to AI technologies than those in rural
or private practice settings. This potential bias underscores
the need for caution when extrapolating results to all dental
professionals. Future studies could mitigate this limitation by
incorporating stratified random sampling to enhance represen-
tativeness.

5. Conclusions

The study highlights a strong awareness and positive attitude
toward AI among pediatric dentists in Saudi Arabia, Malaysia,
and Pakistan, yet reveals a significant gap in its clinical adop-
tion. Key barriers such as high costs, limited training, and
ethical concerns must be addressed to facilitate AI integration
into pediatric dental care. Tailored strategies, including policy
reforms, educational initiatives, and affordable AI solutions,
are essential to bridge this gap. By fostering collaboration
among stakeholders and ensuring ethical oversight, AI can
enhance precision, efficiency, and patient-centered care in
pediatric dentistry, paving the way for a transformative fu-
ture in the field. Integrating AI technologies in pediatric
prosthodontics and oral medicine carries significant promise
but also presents complex ethical and practical challenges.
The primary challenges include issues related to inaccurate
data annotation, limited capability for fine-grained feature
expression, a lack of universally applicable models, potential
biases in learning algorithms, and legal risks pertaining to
medical malpractice and data privacy breaches. Addressing
these multifaceted issues proactively is crucial to harness the
potential of AI while upholding ethical standards and ensuring
patient well-being in pediatric dental care.
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