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ABSTRACT

Aim of the study This study assessed the awareness, self-reported understanding, knowledge of potential
applications, attitudes, perceptions, and self-reported use of Al among periodontists in Saudi Arabia. Materials
and methods A descriptive cross-sectional survey was conducted in January 2025. A structured, self-administered
online questionnaire—previously validated for content validity (Aiken’s V = 0.85), internal consistency
(Cronbach’s alpha = 0.88), and test—retest reliability (kappa = 0.96)—was distributed by email over one month,
with reminders, using a non-probability, email-based recruitment approach. A total of 164 licensed periodontists
completed the survey. Questionnaire items covering demographic, knowledge, attitude, and perception domains
were analysed individually and summarized descriptively as frequencies and percentages; no composite scores
were calculated and no inferential statistical analyses were performed. Results Most respondents (134/164;
81.7%) reported being aware of Al, although fewer reported full awareness of its working principles. Most agreed
that Al could be applied to the clinical diagnosis of periodontal bone loss, the assessment of prognosis of
periodontally compromised teeth, and the prediction of treatment outcomes and clinical attachment levels. Support
for incorporating Al into postgraduate periodontal training was strong. In contrast, self-reported use of Al was
limited: 35 respondents (21.3%) had used Al for research purposes, 26 (15.9%) had used Al in diagnosing
periodontal conditions, and only 21 (12.8%) considered their practices adequately equipped for Al application.
Responses to the perception items generally reflected favourable views of Al’s potential usefulness—including
cost-efficiency, improvement of the patient experience, and application during pandemic conditions—alongside
common concern regarding privacy and data security; most respondents did not view Al as a future replacement
for periodontists. Conclusions Periodontists surveyed in Saudi Arabia reported broad awareness of Al and
generally favourable attitudes toward its integration into education and practice, whereas self-reported practical
use and perceived practice readiness remained limited. These descriptive findings indicate a gap between interest
and implementation. Strengthening Al-related education, infrastructure, and institutional support may represent
reasonable areas for future development, although the present study cannot establish these factors as causal
determinants of adoption. Future research using representative sampling and inferential analyses is needed to
identify factors associated with Al adoption among periodontists.
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INTRODUCTION datasets to perform cognitive tasks 2. ML

The term ‘artificial intelligence’ (Al) was aims to derive predictive models from data
introduced in the 1950s to describe computer and observation rather than explicit manual
systems designed to perform tasks that programming, and ML models have been
ordinarily require human intelligence 1,6. applied to the interpretation of medical
Contemporary Al encompasses a family of images 3. DL organizes many layers of
related approaches, including machine artificial neurons into networks-most notably
learning (ML), deep learning (DL), artificial CNNs—that are well suited to processing
neural networks (ANNSs), and convolutional large and complex images, because
neural networks (CNNs)l, which use large successive filter layers can extract numerous
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discriminative features 4,12. Because DL
algorithms can learn such features directly
from labeled examples, with less reliance on
handcrafted input from domain experts, they
have become increasingly prominent in
biomedical image processing 1,5.
Periodontitis, the sixth most prevalent
disease worldwide 7, illustrates the
diagnostic challenges that have motivated
interest in Al-based clinical support. Current
best practice combines periodontal probing to
assess the soft tissues 8 with radiographic
imaging to evaluate the hard tissues 9. Both
however, show appreciable
variability: probing
measurements are affected by inconsistencies
in pressure and angulation 6, and the

approaches,
inter-operator

interpretation of dental radiographs—
including  bitewing,  periapical, and
panoramic  views—varies  considerably

between raters 13. Because host-mediated,
microbially driven inflammation degrades
the alveolar bone and periodontal attachment
and may ultimately result in tooth loss 10,
reliable detection and staging of periodontal
disease are clinically important.

Against this background, Al methods have
been investigated—Ilargely in
settings—as  adjuncts to  periodontal

research

assessment. ANNs have been used to identify
and categorize periodontitis according to
patients’ radiographic bone-loss patterns, and
ANN-based evaluation of periodontal disease
severity has achieved a reported accuracy of
84.2%]1. Yauney et al. described an
automated machine-learning pipeline that
segmented oral disease and correlated
adverse periodontal conditions with systemic
health 11. CNN-based image analysis has
likewise been proposed as a means of
reducing the interpretive variability observed
in the radiographic detection of dental caries
and periodontal bone loss 13, and research
suggests that such tools may eventually assist
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clinicians—particularly less experienced
practitioners—in analyzing radiographic and
tomographic images and in detecting plaque,
gingivitis, and different implant systems.
More broadly, DL networks are being
evaluated in medicine for computer-aided
diagnosis, individualized treatment planning,
genomic analysis, and assessment of
treatment response, drawing on data sources
such as electronic health records, imaging,
wearable-device  sensors, and DNA
sequencing 12. It should be emphasized,
however, that most of these applications
remain investigational and are not yet
validated components of routine periodontal
care.

Despite this expanding evidence base, the
uptake of Al in periodontal practice appears
limited. Factors discussed in the literature
include clinicians’ incomplete familiarity
with the fundamental principles of Al,
uncertainty regarding its appropriate scope of
application, and public hesitancy toward Al-
supported procedures such as robot-assisted
surgery. Successful clinical translation of Al
will therefore depend not only on the
technical performance of the underlying
models but also on the readiness of the
clinicians who are expected to use them.
Although several studies and reviews have
examined Al applications in periodontics,
and surveys in general dentistry have
assessed practitioners’ knowledge of and
attitudes toward Al, specialty-specific
evidence remains limited, and to our
knowledge no previous study has
characterized the awareness, attitudes, and
perceptions of Al among periodontists
practicing in Saudi Arabia. Such information
is needed to guide postgraduate education,
professional development, and
implementation  planning  within  the
specialty. Accordingly, this cross-sectional
survey assessed periodontists’ awareness of

DOI: 10.62610/RJOR.2026.3.18.2



Romanian Journal of Oral Rehabilitation

Vol. 18, No.3 July-September 2026

Al, their self-reported understanding of its
working principles, their knowledge of its
potential periodontal applications, their
attitudes toward its integration into training
and practice, their self-reported use of Al
tools, and their perceptions of its capabilities,
benefits, and risks.

MATHERIALS AND METHODS
Study design and setting:
This descriptive cross-sectional survey of

periodontists practicing in Saudi Arabia was
conducted in January 2025 to evaluate their
awareness, knowledge, attitudes, and
perceptions regarding the application of Al in
periodontology. The study was approved by
the Biomedical Research Ethics Committee
at Umm Al-Qura University (HAPO-02-K-
012-2024-10-2253), and all procedures were
conducted in accordance with the Declaration
of Helsinki. Participation was voluntary, and
all respondents provided written informed
consent before completing the questionnaire.
Data confidentiality and anonymity were
maintained throughout the study in
accordance with ethical research guidelines.
Participants and sample size:
Eligible participants were
periodontists practicing in Saudi Arabia,
including clinicians working in private and

licensed

governmental settings and academic faculty.
An estimated 700 periodontists practice in
Saudi Arabia 14. Individuals who were not
licensed, or who practiced outside Saudi
Arabia, were excluded. An a priori power
analysis indicated a minimum required
sample of 120 participants; a total of 164
respondents completed the survey, exceeding
this minimum.

Recruitment:

Participants were recruited through email
distribution of the online questionnaire over a
one-month period, during which periodic
reminder emails were sent to encourage
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participation, and  participation
voluntary. The study records describe the
recruitment as a non-probability approach;
they do not document random selection
procedures that would support classification
of the sampling as simple random sampling,
and the recruitment is therefore reported
conservatively as non-probability, email-
based sampling. The potential implications of
this recruitment approach—including
possible self-selection among respondents—
for selection bias and generalizability are
considered in the study limitations.

was

Survey instrument:
Data were collected using a structured,

self-administered  online  questionnaire
developed from previously published studies
15; no modifications were made to the
original questionnaire. The
comprised four sections—demographic

characteristics, knowledge, attitudes, and

instrument

perceptions—combining dichotomous
(yes/no), multiple-choice, five-point Likert-
scale (ranging from “strongly agree” to
“strongly disagree”), and open-ended items.
The content and structure of the questionnaire
are summarized in Table 1.

Demographic data available for analysis
included age group, gender, nationality,
rank, work category, and
geographical region of practice. The

knowledge section assessed participants’

academic

awareness of the concept of Al and of its
working principles, along with their level of
agreement regarding its potential applications
in diagnosing periodontal bone loss,
assessing the prognosis of periodontally
compromised teeth, predicting treatment
outcomes, and predicting clinical attachment
levels. The attitude section examined
respondents’ views on integrating Al into
postgraduate education and on the use of Al-
based software for radiographic analysis in
clinical practice, together with their personal
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Table 1. Content and structure of the questionnaire on artificial intelligence (Al) in periodontology. The

questionnaire items and response categories are provided in Supplementary File 51, Gender was recorded in the study

dataset and is reported in Table 2; the exact wording of the gender item was not preserved in the questionnaine

documentation available for this revision. Al: amificial imtelligence; PCT: periodontally compromised teeth.

Section Cluestion Response Hesponse options
Eype
Demographics | Age Multiple 2530 31-40; 41-50;
choice 51-60; 61-T0
Nationality Multiple Saudi; Non-Saudi
choice
Academic rank Multiple Professor; Associate
choice Professor; Assistant
Professor; Lecturer; Mot
academic
Work category Multiple Private practice;
choice Governmental
hospital/university; Both
Working region Multiple West; East; Morth;
choice South; Central
Enowledpe Are you aware of Artificial Intelligence (AI)? chotomous | Yes; No
If yes, what is your source of information about | Open-ended | Free text
Al?
Are you aware of the working principle of AI7 | Multiple Yes; No; To some extent
choice
Al can be used in clinical diagnosis of Likert scale Strongly agree / Agree /
periedental bone loss Meutral / Disagres /
Strongly disagree
Al can assess the prognosis of periodontally Likert scale Btrongly agree [ Apgree /
compromised teeth (PCT) MNeutral / Disagree /
Strongly disagree
Al can predict the prognosis of treatment Likert scale Btrongly agree [ Apgree /
provided in periodontal problems MNeutral / Disagree /
Strongly disagree
Al can predict the clinical attachment levels Likert scale Strongly agree [ Agree /
around teeth MNeutral / Disagree /
Btrongly disagree
Attitude Al should be an integral part of postgraduate Likert scale Strongly agree [ Agree /

training in pericdontology
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Section Cuestion Response Respunse options
type

Al-based software should be used for Likert scale Strongly agree f Agree /

radiographic analysis of periodontal diseases Meutral / Disagree |
Strongly disagres

Have you used Al for research purposes in Dichotomous | Yes; No

periodontics?

If yes, what software or application have you Open-ended Free text

used?

Have you used Al in diagnosing periodontal Dichotomous | Yes; No

problems?

If yes, what software or application have you Open-ended Free text

used?

Is your practice adequately equipped for the Multiple Yes; Mo; Not sure

application of AI? choice

If yes, what software or application do you Open-ended Free text

have?

What measures should be taken to prepare your | Open-ended Free text

profession for Al application?

Perception Al has better diagnostic ability than Likert scale Strongly agree / Agree /

periodontists Meutral / Disagree
Strongly disagres

Al has better prediction of disease progression | Likert scale Strongly agree / Agree /
Meutral / Disagree
Strongly disagres

Al 15 more cost-efficient Likert scale Strongly agree / Agree /
Meutral / Disagres /
Strongly disagres

Al will help improve patient experience Likert scale Strongly agree / Agree /
Meutral / Disagres /
Strongly disagree

Al poses privacy and data security concerns Likert scale Strongly agree f Agree /
Meutral / Disagres /
Strongly disagree

Al can be a beneficial tool during pandemics Likert scale Strongly agree f Agree /

such as COVID-19 Meutral / Disagree
Strongly disagree

Al can replace penodontists in the future Likert scale Strongly agree  Agree /

Meutral / Disagree
Strongly disagree
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experience of using Al tools in research and
diagnosis and the perceived adequacy of their
practice infrastructure for Al application. The
perception section explored participants’
beliefs  regarding Al’s  comparative
diagnostic ability, prediction of disease
progression, cost-efficiency, effect on patient

experience, privacy and data-security
implications, potential  utility  during
pandemics, and the possibility of Al

replacing periodontists in the future. An
open-ended item at the end of the survey
invited additional comments or suggestions.

Content validity was confirmed by a panel
of six experts, yielding an Aiken’s V of 0.85.
Reliability was established through a pilot
test with 40 participants, which produced a
Cronbach’s alpha of 0.88, and test-retest
reliability showed high agreement, with a
kappa coefficient of 0.96.
Operational definitions:

In this manuscript, the
measured by the questionnaire are used as
follows: “awareness” refers to self-reported

constructs

familiarity with the term artificial intelligence
(dichotomous item); “understanding” refers
to self-reported awareness of Al’s working
principles (yes / no / to some extent);
“knowledge of potential applications” refers
to respondents’ level of agreement with
statements describing possible periodontal
applications of Al; “attitudes” refer to
respondents’ views on incorporating Al into
postgraduate training and clinical practice,
together with their self-reported use of Al
tools; and “perceptions” refer to respondents’
beliefs  regarding  AI’s
capabilities, benefits, risks, and future role.
Because all responses were self-reported,
none of these constructs represents

comparative

objectively tested knowledge or verified
behaviour.

Data analysis:
All questionnaire items were analysed
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individually using their respective response
categories; no composite knowledge,
attitude, or perception scores were generated,
and no numerical scoring system was applied
to the Likert-scale responses. Categorical
variables were summarized as frequencies
and percentages, and the results were
presented in tabular and graphical formats to
illustrate response distributions. The analysis
was exclusively descriptive: no inferential
statistical tests, subgroup
confidence intervals, or p-values
computed. Accordingly, all findings reported

comparisons,
were

in this study should be interpreted as
descriptive of the sample surveyed rather
than as evidence of differences between
subgroups.

RESULTS

Participant characteristics:

In total, 164 periodontists completed the
survey (Table 2). Slightly more than half of
the respondents were male (97; 59.1%), and
67 (40.9%) were female. The largest age
group was 3140 years (66; 40.2%), followed
by 41-50 years (45; 27.4%), 51-60 years (28;
17.1%), 25-30 years (22; 13.4%), and 61-70
years (3; 1.8%); overall, respondents’ ages
ranged from 25 to 70 years. Eighty-seven
respondents (53.0%) were non-Saudi and 77
(47.0%) were Saudi nationals. Most
respondents held no academic appointment
(101; 61.6%); among the 63 (38.4%)
academically affiliated respondents, 30
(18.3%) were assistant professors, 13 (7.9%)
were lecturers, 11 (6.7%) were associate
professors, and 9 (5.5%) were professors.
Regarding work setting, 79 respondents
(48.2%) worked in governmental hospitals or
universities, 59 (36.0%) in private practice,
and 26 (15.9%) in both. Geographically,
respondents were concentrated in the western
(62; 37.8%) and central (60; 36.6%) regions,
followed by the eastern (19; 11.6%), southern
(12; 7.3%), and northern (11; 6.7%) regions.
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Tahble k. Demographic and professional characteristics of participating perlodontists (W = 164). Valucs are

numbers (percentages)-
Variable Category n (%)
Gender Male 97 (59.1)
Female 67 (40.9)
Age (years) 2530 22{13.4)
31-40 66 (40.2)
41-50 45(274)
5160 28171
61-70 3(1.8)
Mationality Non-Saudi BT (53.00
Saudi TT47.0%
Academic rank Not academic 101 {61.6)
Academic B3 (38.4)
Professor 9(5.5)
Associate professor 11 {6.7)
Assistant professor I0(18.3)
Lecturer 13(7.9)
Work-place Private practice 59 (36.0)
Government (hospital university) T9(48.2)
Private and government 26 (15.9)
Work region West 62 (37.8)
East 19{11.6)
North 11{6.7)
South 12(7.3)
Central B0 {36.6)
20
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Awareness and self-reported
understanding of Al:

Of the 164 respondents, 134 (81.7%)
reported being aware of the term “artificial
intelligence,” whereas 30 (18.3%) were not
(Fig. 1). With respect to the working
principles of Al, most respondents reported
at least some awareness of its operational
principles, although only a minority
reported full awareness and the remainder

reported no familiarity with these principles
(Fig. 2).

Awareness of Al

Na
Vies 18.3%

Figure 1. Awareness of artificial intelligence (Al) among surveyed
periodontists (N = 164). Proportions of respondenis answering “Yes”
or “No™ to the question “Are you aware of Artificial Intellipence
(AL Most respondents (134; 81.7%) reported being aware of AL
whereas 30 (18.3%) did not. Al artificial intelligence.

Awareness of working principle of Al

YeE o
28.3% 26.6%

Pd

To some extant
43.9%

Figure 2. Participants’ self-reported undersianding of the operational
principles of artificial intelligence (N = 164). Distribution of responses
("¥es,” *No,” “To some exient”) to the question “Are vou aware of the
working principle of A7 Al artificial intelligence.

periodontal

Knowledge of potential

applications:
Respondents expressed varying levels of
agreement regarding the potential clinical

applications of Al. Most respondents agreed
that Al can be used in the clinical diagnosis
of periodontal bone loss and to assess the

21

prognosis of periodontally compromised
teeth, and most likewise agreed that Al can
predict treatment outcomes for periodontal
conditions and clinical attachment levels
around the teeth (Fig. 3).

Attitudes toward Al in training and
clinical practice:

Most respondents agreed that Al should be
an integral component of postgraduate
training in periodontology and that Al-based
software should be employed in clinical
practice to enhance the radiographic analysis
of periodontal diseases (Fig. 4).

Self-reported use of AI and practice
readiness

with these favourable
attitudes, self-reported use of Al was
limited. Thirty-five respondents (21.3%)
reported having used Al for research
purposes in periodontics, and 26 (15.9%)
reported having used Al in diagnosing
periodontal conditions. When asked
whether their practice was adequately
equipped for the application of Al, only 21
respondents (12.8%)
affirmatively (Fig. 5).
Perceptions of Al in periodontics:
Responses to the perception items
generally reflected favourable views of
AT’s potential usefulness. Approximately
one-third of respondents agreed that Al
possesses better diagnostic ability than
periodontists and that it provides better
prediction of disease progression. Most
respondents agreed that Al is more cost-
efficient and could improve the patient
experience, although agreement that Al

In contrast

answered

poses privacy and data-security concerns
was also common.Most respondents agreed
that Al could serve as a beneficial tool for
periodontal management during pandemics
such as COVID-19, but most disagree that
Al could replace periodontists.
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Knowledge of specific clinical applications of Al
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Figure 3. Respondents’ agreement with potential applications of artificial intelligence in
key periodontal functions (N = 164). Distributions of five-point Likert-scale responses
(strongly agree to strongly disagree) to four statements: Al can be used in the clinical diagnosis

of periodontal bone loss; Al can assess the prognosis of periodontally compromised teeth (PCT);

Al can predict the is of provided in periodontal problems; and Al can predict

the clinical attachment levels (CAL) around teeth. AL artificial intelligence; PCT: period Ity

compromised teeth; CAL: clinical attachment level.

Implementation of Al
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Figure 4. Attitudes toward the implementation of artificial intelligence in
postgraduate training and radiographic analysis (N = 164). Distributions of
five-point Likert-scale responses to two statements: Al should be an integral part of
postgraduate training in periodontology; and Al-based software should be used for

the radiographic analysis of periodontal diseases. Al: artificial intelligence.

Practical Implementation of Al among respondents

| n

mes

Mot sure

78.7 a4l Mo

25%

Research Diagnosis Clinical eguipment

Figure 5. Self-reported utilization of artificial intelligence and practice infrastructure
readiness in periodentics (N = 164). Proportions of respondents reporting having used Al for
research purposes in periodontics (35; 21.3%), having used Al in diagnosing periodontal
problems (26; 15.9%), and considering their practice ad 1y equipped for the application of
AT(21; 12.8%). Al artificial intelligence.

DISCUSSION

This cross-sectional survey characterized
the awareness, self-reported understanding,
knowledge of potential applications,
attitudes, perceptions, and self-reported use
of Al among 164 periodontists practicing in
Saudi Arabia. The central descriptive pattern
was consistent: awareness of Al was broad
(134/164; 81.7%) and attitudes toward its
integration into postgraduate education and
radiographic  analysis  were  largely
favourable, yet self-reported understanding
of AI’s working principles was incomplete,
comparatively few respondents had used Al
in research (21.3%) or diagnosis (15.9%), and
only 12.8% considered their practices
adequately equipped for AI application.
Perceptions of Al’s capabilities were broadly
positive—particularly ~ regarding  cost-
efficiency, patient experience, and utility
during pandemics—although concerns about
privacy and data security were common, and
most respondents did not expect Al to replace
periodontists. Because the study was
descriptive, these observations characterize
the sample surveyed; they do not establish
differences between subgroups, nor do they
identify the causes of the patterns observed.

The high proportion of respondents aware
of Al is consistent with surveys of dental
professionals in other settings 16-18.
Awareness, however, should not be conflated
with  understanding.  Although  most
respondents recognized the term, fewer
reported full awareness of how Al actually
works, and some reported no familiarity with
its principles at all. Comparable gaps between
familiarity and deeper understanding have
been described previously, with the level of
understanding varying by region 19, and
Hamd et al. highlighted inconsistencies in
knowledge levels across different
populations  20.  Demographic  and
professional ~ variation in  Al-related

22
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knowledge and awareness has also been
reported in other samples: Chawla et al.
observed differences in awareness across
demographic groups among periodontal
professionals in India 15, and Zope et al.
reported differences between dental students
and teaching faculty 21. Because the present
study summarized each questionnaire item
descriptively and performed no subgroup
comparisons, it cannot address whether such
variation exists among periodontists in Saudi
Arabia; this
adequately powered analytical studies. What
the present data do indicate is an awareness—
understanding gap at the level of the whole
sample, which suggests that targeted
educational initiatives to improve technical
literacy within the specialty may be useful.

question would require

Most respondents agreed that Al could be
applied to the diagnosis of
periodontal bone loss, the assessment of

clinical

prognosis of periodontally compromised
teeth, and the prediction of treatment
outcomes and clinical attachment levels.
These favourable views are broadly aligned
with the direction of current research:
systematic reviews have summarized Al
models developed for diagnosing gingivitis
and periodontal disease 22, deep-learning
CNN algorithms have been used to diagnose
and predict periodontally compromised teeth
in research settings 23, and applications of Al
across dentistry continue to expand 24.
Reported gains in the accuracy of Al-assisted
radiographic analysis 25 further suggest
potential for supporting the detection of
periodontal defects. It must be emphasized,
however, that the present survey measured
respondents’ views about these applications,
not the diagnostic performance of Al systems
themselves; favourable perception is not
evidence of clinical validity, and many of the
cited applications remain investigational
rather than clinically established.

23

Support for incorporating Al into
postgraduate periodontal training was strong,
echoing findings in other dental populations
20. Taken together with the observed
awareness—understanding gap, these attitudes
suggest that structured Al education—
covering fundamental principles, capabilities,
limitations, and ethical considerations—
would be well received within the specialty.
The framing of this implication matters: the
survey demonstrates receptiveness  to
education, not that education will by itself
increase  adoption. Evaluating whether
training changes subsequent AI use would
require longitudinal or interventional study
designs.

The contrast between favourable attitudes
and limited self-reported use was the most
striking descriptive finding of this survey.
Only 35 respondents (21.3%) had used Al for
research and 26 (15.9%) for diagnosis, and
only 21 (12.8%) considered their practices
adequately equipped—a pattern of limited
implementation that has also been described
in other dental specialties 26. The low
proportion of adequately equipped practices
suggests that infrastructure readiness may be
one relevant factor. Beyond this, the present
study cannot determine why adoption is
limited. Potential explanations such as
insufficient training, limited access to Al
technologies, and lack of institutional support
are plausible and are discussed in the
literature, but they were not directly
measured or quantified in this survey, and the
cross-sectional design cannot establish causal
determinants of adoption. Although the
questionnaire included open-ended items
inviting suggestions on preparing the
profession for Al application, these free-text
responses were not quantitatively analysed.
Future studies should investigate the barriers
to, and facilitators of, Al adoption
systematically.
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External  evidence  continues  to
accumulate that Al may add value in
periodontal research and, eventually, in care.
Recent work has applied advanced Al to the
detection of patterns of periodontal bone loss
on cone-beam computed tomography 27,
examined Al-assisted counselling in relation
to treatment outcomes and quality of life in
patients with periodontitis 28, and evaluated
Al-based models for diagnosing periodontal
radiographic bone loss 29. Machine-learning
approaches have also been proposed for
stratifying patient risk profiles as a step
toward more personalized, evidence-based
periodontal care 29. This literature indicates
the direction of the field, but it is distinct from
what the present study measured: whether
and how such tools are adopted by
periodontists in Saudi Arabia will depend on
local training, infrastructure, regulation, and
clinician confidence.

Several implications follow from these
findings, provided they are read as
recommendations informed by descriptive
data rather than as conclusions demonstrated
by them. First, the receptiveness of
respondents to postgraduate Al education
supports the development of structured
curricula and continuing-education offerings
in periodontology. Second, the
proportion of adequately equipped practices
points to infrastructure and institutional

small

support as areas warranting attention if Al
integration is to be pursued. Third,
respondents’ privacy and data-security
concerns highlight the need for clear
governance and data-protection frameworks
to accompany any clinical deployment of Al
Establishing which of these factors actually
influence adoption—and to what extent—

requires analytical and longitudinal research.
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Strengths and limitations

This study has several strengths, including
its focus on a single specialty for which
limited evidence exists, the use of a
previously published instrument with
documented content validity (Aiken’s V =
0.85), internal consistency (Cronbach’s alpha
= 0.88), and test—retest reliability (kappa =
0.96), and a completed sample (164) that
exceeded the calculated minimum sample
(120). Several limitations
nevertheless be acknowledged. First, the
cross-sectional design captures information

size must

at a single point in time and cannot establish
causal relationships, including whether
training, infrastructure, or institutional
support determine Al adoption. Second, all
data were self-reported; responses may be
affected by recall and social-desirability bias,
and respondents’ actual knowledge of, or use
of, Al could not be independently verified.
Third, recruitment was non-probability and
email-based, and participation was voluntary;
self-selection among respondents is therefore
possible and may have attracted individuals
with a greater interest in digital technologies,
which could overestimate awareness of, and
favourable attitudes toward, AI. Fourth,
because the number of invitations
successfully delivered is not known, a
response rate could not be calculated, and
non-response bias cannot be excluded. Fifth,
respondents were concentrated in the western
and central regions, and the distribution
across practice settings and academic ranks
was uneven; together with the modest sample
of 164 relative to the estimated 700
periodontists in the country14, these features
limit the generalizability of the findings to all
periodontists in Saudi Arabia and to other
settings. Finally, the analysis was exclusively
descriptive, so no conclusions can be drawn
about differences between subgroups (for
example, by gender or academic affiliation)
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or about factors associated with Al use.

CONCLUSIONS

Within the limits of this descriptive cross-
sectional survey, periodontists in Saudi
Arabia reported broad awareness of Al and
generally favourable attitudes toward its
integration into postgraduate education and
periodontal practice, alongside incomplete
self-reported understanding of its working
principles, limited self-reported use in
research and diagnosis, and low perceived
practice  readiness. These  findings
characterize a specialty that appears receptive
to Al but is at an early stage of practical
engagement.  Strengthening  Al-related
education, clinical infrastructure, and
institutional support may be reasonable areas
for future development, although the present
data cannot establish that these factors
determine adoption. Future research should
employ representative sampling and
inferential analyses to identify the factors
associated with Al adoption among
periodontists and to monitor how awareness,
attitudes, and wuse evolve as these

technologies mature.

Source of Funding

The research was self-funded.
Acknowledgment

Thanks to Dr. Baher Felemban for his
valuable help in data collection and the

REFERENCES

statistical analysis section.

An artificial intelligence—assisted
language tool was used during manuscript
revision to support language editing,
organization, and clarity. The study design,
data  collection, statistical ~ analysis,
interpretation of findings, scientific content,
and final editorial decisions remained the
responsibility of the author, who reviewed
and approved all revisions.

Credit Contribution

The study’s conceptualization and design,
data collection, analysis and interpretation of
the findings, and article preparation are all
solely  the corresponding author’s
responsibility.

Ethical Statement

Ethical approval for this study was
obtained from the Biomedical Research
Ethics Committee at Umm Al-Qura
University (HAPO-02-K-012-2024-10-
2253), and all procedures were conducted in
accordance with the Helsinki Declaration.

Contflict of Interest

No conflicts of interest to disclose.
Supplemental Information

Supplementary File S1. Questionnaire
used to evaluate knowledge, attitudes, and
perceptions of artificial intelligence among
periodontists in Saudi Arabia (questionnaire
items and response categories available in the
retained study documentation).

1. Farajollahi M, Safarian MS, Hatami M, Esmaeil Nejad A, Peters OA. Applying artificial
intelligence to detect and analyse oral and maxillofacial bone loss—A scoping review.
Australian Endodontic Journal. 2023;49(3):720-734.

2. Kaul V, Enslin S, Gross SA. History of artificial intelligence in medicine. Gastrointestinal

endoscopy. 2020;92(4):807-812.

3. Pethani F. Promises and perils of artificial intelligence in dentistry. Australian Dental Journal.

2021;66(2):124-135.

4. Hwang J-J, Jung Y-H, Cho B-H, Heo M-S. An overview of deep learning in the field of
dentistry. Imaging science in dentistry. 2019;49(1):1-7.

DOI: 10.62610/RJOR.2026.3.18.2



Romanian Journal of Oral Rehabilitation

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Vol. 18, No.3 July-September 2026

Montavon G, Samek W, Miiller K-R. Methods for interpreting and understanding deep neural
networks. Digital signal processing. 2018;73:1-15.

Scott J, Biancardi AM, Jones O, Andrew D. Artificial intelligence in periodontology: a scoping
review. Dentistry journal. 2023;11(2):43.

Leroy R, Eaton KA, Savage A. Methodological issues in epidemiological studies of
periodontitis-how can it be improved? BMC oral health. 2010;10(1):8.

Chapple I, Wilson N. Manifesto for a paradigm shift: periodontal health for a better life. British
dental journal. 2014;216(4):159-162.

Moutinho R, Coelho L, Silva A, Lobo Pereira J, Pinto M, Baptista I. Validation of a dental
image-analyzer tool to measure the radiographic defect angle of the intrabony defect in
periodontitis patients. Journal of periodontal research. 2012;47(6):695-700.

Tonetti MS, Greenwell H, Kornman KS. Staging and grading of periodontitis: Framework and
proposal of a new classification and case definition. Journal of periodontology. 2018;89:S159-
S172.

Yauney G, Rana A, Wong LC, Javia P, Muftu A, Shah P. Automated process incorporating
machine learning segmentation and correlation of oral diseases with systemic health. IEEE;
2019:3387-3393.

Goodfellow I, Bengio Y, Courville A, Bengio Y. Deep learning. vol 1. MIT press Cambridge;
2016.

Langlais RP, Skoczylas LJ, Prihoda TJ, Langland OE, Schiff T. Interpretation of bitewing
radiographs: application of the kappa statistic to determine rater agreements. Oral Surgery, Oral
Medicine, Oral Pathology. 1987;64(6):751-756.

Algahtani HM, Alshehri MK. Demographic insights into the periodontology workforce in
Saudi Arabia: a descriptive study. The Saudi Dental Journal. 2024;36(5):718-721.

Chawla RL, Gadge NP, Ronad S, et al. Knowledge, attitude and perception regarding artificial
intelligence in periodontology: a questionnaire study. Cureus. 2023;15(11).

Rao BL, ChandraSekhar G, Reddy RNR, Karthik P, Shivakiran Y, Nalla S. A survey to assess
awareness and knowledge on the role of artificial intelligence (Al) in dentistry among dental
teaching faculty from Various Dental Colleges across India. 2023.

Sajjad I, Abidi Y, Baig N, Akhlak H, Lone M, Ahned J. Awareness and perception of dentists
regarding role and future of artificial intelligence in dentistry. Pakistan J Med Heal Sci.
2021;15:3555-8.

Sur J, Bose S, Khan F, Dewangan D, Sawriya E, Roul A. Knowledge, attitudes, and perceptions
regarding the future of artificial intelligence in oral radiology in India: A survey. Imaging
science in dentistry. 2020;50(3):193.

Dashti M, Londono J, Ghasemi S, et al. Attitudes, knowledge, and perceptions of dentists and
dental students toward artificial intelligence: a systematic review. Journal of Taibah University
Medical Sciences. 2024;19(2):327-337.

Hamd ZY, Elshami W, Al Kawas S, Aljuaid H, Abuzaid MM. A closer look at the current
knowledge and prospects of artificial intelligence integration in dentistry practice: A cross-
sectional study. Heliyon. 2023;9(6).

Zope SA, Dongare SS, Suragimath G, Varma S, Kale AV, Dongare II SS. Comparative
Assessment of the Knowledge, Awareness, and Practices Regarding an Artificial Intelligence
Tool (Chat Generative Pre-trained Transformer or ChatGPT) Among Dental Undergraduate
and Postgraduate Students and the Teaching Faculty. Cureus. 2025;17(2).

Revilla-Leén M, Goémez-Polo M, Barmak AB, et al. Artificial intelligence models for
diagnosing gingivitis and periodontal disease: A systematic review. The Journal of Prosthetic
Dentistry. 2023;130(6):816-824.

Lee J-H, Kim D-h, Jeong S-N, Choi S-H. Diagnosis and prediction of periodontally
compromised teeth using a deep learning-based convolutional neural network algorithm.
Journal of periodontal & implant science. 2018;48(2):114.

26
DOI: 10.62610/RJOR.2026.3.18.2



Romanian Journal of Oral Rehabilitation

24.

25.

26.

27.

28.

29.

Vol. 18, No.3 July-September 2026

Shan T, Tay F, Gu L. Application of artificial intelligence in dentistry. Journal of dental
research. 2021;100(3):232-244.

Tariq A, Nakhi FB, Salah F, et al. Efficiency and accuracy of artificial intelligence in the
radiographic detection of periodontal bone loss: A systematic review. Imaging Science in
Dentistry. 2023;53(3):193.

Aminoshariae A, Kulild J, Nagendrababu V. Artificial intelligence in endodontics: current
applications and future directions. Journal of endodontics. 2021;47(9):1352-1357.
Kurt-Bayrakdar S, Bayrakdar IS, Kuran A, Celik O, Orhan K, Jagtap R. Advancing periodontal
diagnosis: harnessing advanced artificial intelligence for patterns of periodontal bone loss in
cone-beam computed tomography. Dentomaxillofacial Radiology. 2025;54(4):268-278.

You FT, Lin PC, Huang CL, et al. Artificial intelligence with counseling on the treatment
outcomes and quality of life in periodontitis patients. Journal of Periodontology.
2025;96(7):781-793.

Cassiano LdBA, da Silva JPC, Martins AA, et al. Evaluation of an artificial intelligence-based
model in diagnosing periodontal radiographic bone loss. Clinical Oral Investigations.
2025;29(4):195.

27
DOI: 10.62610/RJOR.2026.3.18.2



	ABSTRACT
	INTRODUCTION
	MATHERIALS AND METHODS
	Results
	Discussion
	Conclusions
	REFERENCES

