
Academic Editor: Iole Vozza

Received: 26 May 2026

Revised: 3 July 2026

Accepted: 13 July 2026

Published: 15 July 2026

Copyright: © 2026 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license.

Article

Closing the Gap: CBCT Justification Knowledge and Radiation
Dose Awareness Among Dental Practitioners in Abha City, Asir
Region, Saudi Arabia: A Preliminary Survey
Saeed Alassiri 1, Hassan Ahmed Assiri 1,*, Abdullah Hasan A. Alshehri 2 , Anwar Abdullah Alsaeed 3,
Hajer Saeed Al-serhani 3, Elham Alqassim 4, Hanan Muraya Almeslat 4, Mohammad Shahul Hameed 1

and Ali Azhar Dawasaz 1

1 Department of Diagnostic Sciences and Oral Biology and Periodontology, College of Dentistry, King Khalid
University, Abha 61421, Saudi Arabia; sadelboh@kku.edu.sa (S.A.); mhmead@kku.edu.sa (M.S.H.);
adwasaz@kku.edu.sa (A.A.D.)

2 Department of Prosthodontics, College of Dentistry, King Khalid University, Abha 61421, Saudi Arabia
3 Internship Program, College of Dentistry, King Khalid University, Abha 61421, Saudi Arabia;

ser7ani4dent@gmail.com (H.S.A.-s.)
4 General Dentistry, College of Dentistry, King Khalid University, Abha 61421, Saudi Arabia
* Correspondence: halmuawad@kku.edu.sa or dinho.1010@hotmail.com; Tel.: +966-533763645

Abstract

Background: This study aimed to assess cone-beam computed tomography (CBCT) knowl-
edge, adherence to justification criteria, field-of-view (FOV) selection practices, and aware-
ness of radiation protection guidelines among dental practitioners in the Asir region. In
Saudi Arabia, the Saudi Food and Drug Authority (SFDA) and the Nuclear and Radiological
Regulatory Commission are the regulatory bodies responsible for radiation protection and
the safe use of dental imaging; limited awareness of their roles may undermine regulatory
compliance and patient safety. Accordingly, the specific objectives of this study were: (i) to
assess knowledge of CBCT justification criteria and radiation-dose magnitudes; (ii) to eval-
uate adherence to the requirement for a prior 2D radiograph; (iii) to examine FOV selection
across standardized clinical vignettes; (iv) to explore factors associated with knowledge
scores; and (v) to identify perceived barriers to appropriate CBCT prescribing. Methods:
A cross-sectional descriptive-analytical survey targeted 73 dental practitioners in Abha,
Saudi Arabia. A validated 30-item questionnaire was distributed via Google Forms using
snowball convenience sampling. The effective target population comprised dental practi-
tioners and interns working in Abha during the study period. Because recruitment used
open snowball distribution without a fixed sampling frame, a formal response rate could
not be calculated. Results: The mean knowledge score was 5.47/10 (standard deviation:
1.86). Item-level correct rates were 82.2% for caries detection, 80.8% for the requirement
for a prior 2D radiograph, and 58.9% for paediatric CBCT justification. FOV selection
across four clinical vignettes ranged from 27.4% to 68.5% correct, with the lower-left-molar
implant vignette showing the lowest rate (27.4%) and the six-unit anterior implant bridge
vignette also poorly answered (37.0%), reflecting a frequent tendency to select an inappro-
priately large FOV. Guideline awareness was low: 65.8% were completely unaware of the
Safety and Efficacy of a New and Emerging Dental X-ray Modality Computed Tomography
(SEDENTEX CT) 2012 guidelines, while 54.8% did not know that the American Dental
Association publishes specific radiation guidelines. In an exploratory multivariable model,
no factor was a statistically significant predictor of the knowledge score; formal CBCT
training showed a small, non-significant association (B = 0.585; 95% confidence interval
[−0.27, 1.44]; p = 0.175). Conclusions: In this preliminary survey, CBCT knowledge among
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dental practitioners in Abha was moderate but suboptimal, with almost half of respondents
scoring below the satisfactory threshold and with significant gaps in FOV optimisation and
guideline awareness. Given the small, non-probability sample, these findings should be
regarded as preliminary and hypothesis-generating.

Keywords: cone-beam computed tomography; radiation protection; dental prescribing;
guideline adherence; field of view

1. Introduction
Since its clinical introduction, cone-beam computed tomography (CBCT) has become a

valuable diagnostic tool in dentistry, offering three-dimensional (3D) volumetric imaging of
the maxillofacial skeleton at radiation doses significantly lower than those of conventional
medical computed tomography (CT). CBCT has been rapidly adopted across dental special-
ties, including implantology, endodontics, oral and maxillofacial surgery, and orthodontics,
due to its superior anatomical detail compared with conventional two-dimensional (2D)
radiography [1,2]. However, this expansion carries inherent responsibilities, as the effec-
tive radiation dose of a single large-field CBCT scan ranges from approximately 68 to
1073 microsieverts (µSv), depending on the field of view (FOV), voxel size, and machine-
specific protocol. This is considerably higher than the 4–22 µSv associated with a panoramic
radiograph [3,4]. Therefore, wide dose variability, along with the increasing availability
of CBCT machines across practice settings, makes justified and optimised prescribing an
essential clinical skill.

To address concerns regarding the uncontrolled use of CBCT, the European Com-
mission released Radiation Protection No. 172, titled Safety and Efficacy of a New and
Emerging Dental X-ray Modality Computed Tomography (SEDENTEX CT) guidelines.
These standards remain the most thorough worldwide framework for dental CBCT justifica-
tion and optimisation [5]. These guidelines establish three core principles: (1) CBCT should
not be used as a first-line imaging modality, (2) a relevant conventional 2D radiograph
must be reviewed before escalating to CBCT in most clinical situations, and (3) the smallest
FOV clinically sufficient for the diagnostic task must always be selected, in accordance with
the ‘as low as reasonably achievable’ (ALARA) principle [5]. In 2024, the American Dental
Association (ADA) updated its dental radiation safety guidelines, reinforcing these princi-
ples and explicitly contraindicating CBCT for routine interproximal caries screening [6].
Furthermore, because radiation-induced cancer risk varies with age, paediatric patients
require special consideration. Dosimetric studies demonstrate that radiation risk decreases
with increasing age at exposure and with decreasing FOV, making specific justification
requirements for children a distinct clinical obligation [7,8].

Despite the clarity of these frameworks, extensive international evidence points to
significant gaps between guideline recommendations and practitioners’ actual knowledge
and behaviour. For instance, a 2025 Russian survey of 388 dentists found that 85% had
fair-to-poor knowledge of CBCT, with most being unfamiliar with dose-optimisation prin-
ciples Comparable deficits have been reported elsewhere in the Middle East: surveys of
dental practitioners in Saudi Arabia, Jordan, and the wider Gulf region have similarly
documented incomplete awareness of CBCT justification criteria, dose magnitudes, and
FOV optimisation, indicating that the gaps observed here are consistent with a broader
regional pattern rather than unique to Abha [9]. Similarly, a nationwide Turkish study in-
volving 306 dentists and a European Academy of DentoMaxillofacial Radiology (EADMFR)
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survey reported limited knowledge of CBCT indications, radiation safety protocols, and
FOV selection [10,11].

In Saudi Arabia, CBCT is increasingly becoming available in academic, government,
and private dental settings; however, no published study has hitherto assessed CBCT-
prescribing knowledge, guideline adherence, or dose awareness in the Asir region. Within
Saudi Arabia, the bodies that regulate the use of ionising radiation in dentistry and provide
guidance on the safe use of radiographic equipment are the Saudi Food and Drug Authority
(SFDA) and the Nuclear and Radiological Regulatory Commission (NRRC). A practitioner’s
lack of awareness regarding these regulatory frameworks may affect their ability to comply
with regulations and place patients at risk. Thus, assessing practitioners’ awareness of
these regulatory frameworks, alongside their clinical knowledge, is crucial.

This study aimed to assess CBCT knowledge, adherence to justification criteria, field-
of-view (FOV) selection practices, and awareness of radiation protection guidelines among
dental practitioners in the Asir region.

2. Materials and Methods
The present study was designed as a preliminary cross-sectional, descriptive-analytical

investigation. It employed a structured, self-administered questionnaire to assess CBCT
knowledge, justification practices, FOV selection behaviour, and radiation dose awareness
among dental practitioners in Abha. A cross-sectional design was deemed appropriate for
measuring the prevalence and distribution of knowledge and practices at a single point in
time [12]. The study reporting is in accordance with the Strengthening the Reporting of
Observational Studies in Epidemiology checklist [13]. The questionnaire was distributed
among targeted participants working in the different dental centres in Abha city, includ-
ing those working in different dental centres in Abha, including King Khalid University
College of Dentistry, private dental clinics, and government hospitals, using snowball
convenience sampling.

2.1. Questionnaire Development and Validation

The questionnaire was developed through a systematic process comprising four
phases. Items were adapted from the 2025 EADMFR European CBCT dose optimisa-
tion survey [11] and a 2022 Saudi CBCT paediatric awareness study [14], with substantial
modifications and original additions to address justification criteria, FOV selection be-
haviour, compliance with SEDENTEX CT 2012 [5], and ADA 2024 recommendations [6]
within the local regional context. The draft questionnaire was examined for content rele-
vance, clinical accuracy, and clarity by three experts: two oral and maxillofacial radiology
specialists holding master’s and PhD degrees, and one specialist in oral medicine and
radiology holding a master’s degree, whose input was used to finalise the wording and
content of each item. This provided qualitative content validity through expert judgment;
therefore, a full quantitative evaluation of content validity (using the I-CVI and S-CVI/Ave
indices) was not computed.

Internal consistency of the composite knowledge score was evaluated using Cron-
bach’s alpha, with a threshold of ≥0.70 considered acceptable [15]. Cronbach’s alpha
was computed on the ten dichotomously scored knowledge items comprising the com-
posite score across all 73 respondents. Each knowledge item was scored as correct (1) or
incorrect (0) against the SEDENTEX CT 2012 and ADA 2024 benchmarks, and a composite
score (range 0–10) was derived; a score of ≥6/10 was pre-specified as ‘satisfactory’, serving
as a conventional comparative threshold rather than a validated clinical-competency stan-
dard. The ten items comprising the composite knowledge score evaluated: the requirement
for a prior 2D radiograph; the inappropriateness of CBCT for routine caries detection; the
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paediatric justification requirement; appropriate FOV selection for a single implant; four
standardised FOV vignettes (anterior implant, posterior implant, suspected vertical root
fracture, and impacted canine); and two radiation-dose comparison items (CBCT relative
to a full-mouth periapical series and to a panoramic radiograph; OPG). Formal CBCT train-
ing was captured through a categorical item (formal course, workshop, or postgraduate
training; self-directed study; no formal training; or currently in training) and collapsed into
a binary variable (any training vs. none) for the regression analysis. The final questionnaire
comprised 30 items across six parts: demographics (part 1); prescribing behaviour (part 2);
guideline-based knowledge (part 3); four standardised FOV vignettes (part 4); radiation
dose awareness (part 5); and guideline awareness and self-reported protection practices
(part 6). An open-ended item captured the perceived barriers. Knowledge items were
scored using correct answers benchmarked to the SEDENTEX CT 2012 and ADA 2024
recommendations [5,6]. Each correct response scored one point, while “I do not know” and
incorrect responses scored zero. A composite knowledge score (range 0–10) was computed,
with scores ≥ 6 indicating satisfactory performance [9,10]. Additionally, FOV vignettes
were scored as one (guideline-concordant selection) or zero (oversized or default FOV).

2.2. Ethical Statement

Ethical approval was obtained from the King Khalid University Research Ethics Com-
mittee (KKU-REC; reference number: KKU-94-2026-15). The study was conducted in
accordance with the Declaration of Helsinki (2013 revision) [16]. A Participant Informa-
tion Statement was presented to all participants before questionnaire access was granted;
proceeding with the questionnaire constituted implied consent. The demographic and
professional characteristics of respondents were summarized in Table 1. The knowledge
items and clinical vignettes are summarised in Tables 2 and 3, and the full 30-item question-
naire and Participant Information Statement are available from the corresponding author
on reasonable request. All participant data were completely anonymised, as no personal
identification—including names, emails, or mobile numbers—was collected.

Table 1. Demographic and professional characteristics of survey respondents (n = 73).

Characteristic Category n (%)

Age group <25 years 5 (6.8)

25–34 years 54 (74.0)

35–44 years 12 (16.4)

45–54 years 1 (1.4)

55–64 years 1 (1.4)

Gender Male 43 (58.9)

Female 30 (41.1)

Qualification BDS—general practitioner 33 (45.2)

BDS—intern 13 (17.8)

Saudi Board speciality 11 (15.1)

Dental resident 4 (5.4)

Diploma/fellowship 4 (5.5)

MSc in dental speciality 2 (2.7)

Other 6 (8.2)
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Table 1. Cont.

Characteristic Category n (%)

Dental specialty General Dentistry 40 (54.8)

Other specialities (combined) 33 (45.2)

Clinical experience Currently in an intern year 17 (23.3)

Currently in residency 10 (13.7)

1–5 years post-BDS 20 (27.4)

6–10 years 12 (16.4)

11–20 years 13 (17.8)

>20 years 1 (1.4)

Work setting KKU Dental Hospital (academic) 27 (37.0)

Private dental clinic 19 (26.0)

Government hospital 15 (20.6)

Mixed settings 8 (11.0)

Primary health care centre 4 (5.5)

CBCT access On-site CBCT available 56 (76.7)

Refer to the external centre 8 (10.9)

No access 9 (12.3)

Table 2. Item-level knowledge of CBCT justification criteria, FOV selection, and radiation dose
awareness (n = 73).

Knowledge Item Correct Response Correct n (%) Incorrect n (%)

Prior 2D radiograph required
before CBCT Yes—required in most clinical situations 59 (80.8) 14 (19.2)

CBCT for routine caries detection No—bitewing radiographs are the gold
standard; CBCT not indicated 60 (82.2) 13 (17.8)

Paediatric CBCT justification Heightened justification; age-dependent
radiation risk; smallest FOV and lowest dose 43 (58.9) 30 (41.1)

FOV for single-tooth implant (general) Small FOV—site-specific 32 (43.8) 41 (56.2)

FOV vignette—upper left canine,
root resorption Small or medium FOV (upper anterior) 50 (68.5) 23 (31.5)

FOV vignette—lower left first
molar implant Small FOV (4 × 4 to 5 × 5 cm), site-specific 20 (27.4) 53 (72.6)

FOV vignette—upper left first molar, VRF Small FOV (4 × 4 cm), tooth-specific 39 (53.4) 34 (46.6)

FOV vignette—six-unit anterior implant
bridge (13–23) Medium FOV (8 × 8 cm), upper anterior arch 27 (37.0) 46 (63.0)

Dose awareness: large-FOV CBCT vs.
(full-mouth periapical series) (FMX) Any specific estimate (not ‘I do not know’) 33 (45.2) 40 (54.8)

Dose awareness: small-FOV CBCT vs.
panoramic radiograph (OPG) Any specific estimate (not ‘I do not know’) 36 (49.3) 37 (50.7)

Overall knowledge score (range 0–10) Mean ± SD = 5.47 ± 1.86; Median = 6;
IQR = 4–7

Score ≥ 6/10: 37
(50.7)

Score < 6/10: 36
(49.3)

VRF = vertical root fracture; FMX = full-mouth periapical radiographic survey; OPG = panoramic radiograph.
Items benchmarked against SEDENTEX CT Radiation Protection No. 172 (2012) and ADA Dental Radiation Safety
Guidelines (2024). Cronbach’s alpha = 0.63.
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Table 3. Guideline-concordant FOV selection across four standardised clinical vignettes (n = 73).

Clinical Case Guideline-Concordant FOV Correct n (%) Incorrect/Oversized n (%)

Upper left canine—impaction
with suspected root resorption

Small FOV (5 × 5 cm) or
medium FOV (anterior
segment)

50 (68.5) 23 (31.5)

Lower left first molar—single
implant site

Small FOV (4 × 4 to 5 × 5 cm),
site-specific 20 (27.4) 53 (72.6)

Upper left first molar—
suspected vertical root fracture

Small FOV (4 × 4 cm),
tooth-specific 39 (53.4) 34 (46.6)

Upper anterior region—six-unit
implant bridge (13–23)

Medium FOV (8 × 8 cm), upper
anterior arch 27 (37.0) 46 (63.0)

Incorrect responses include selecting a full-arch or full-jaw large FOV, a machine-default FOV, or an anatomically
inappropriate FOV, violating the ALARA principle as defined in SEDENTEX CT Radiation Protection No. 172.

2.3. Sample Size Calculation

A sample size target was established based on the number of participants needed to
estimate a proportion of 50% (adequate CBCT knowledge) at a 95% confidence level with a
margin of error of 7% [17]. The calculated number of participants required to achieve this
was 196. Accounting for potentially incomplete or missing responses, it was determined
that 225 participants would need to be recruited to meet the target sample size. However,
only 73 participants completed the survey within the designated study timeframe. The
effective target population comprised dental practitioners and interns working in Abha
during the study period. The resulting sample size represents a maximum 95% confidence
interval margin of error of ±11.5%, assuming p = 0.50 and the absence of finite population
corrections. This failure to reach the planned sample size compromises the precision of the
resulting estimates and reduces the statistical power to detect associations. As such, the
results are reported as preliminary findings from a regional survey, providing descriptive
estimates rather than definitive inferential conclusions. All subgroup comparisons and re-
gression models are treated as exploratory, hypothesis-generating, rather than confirmatory
statistical tests.

2.4. Statistical Analysis

All analyses were performed using Stata BE/19, with a significance threshold of
p < 0.05. Normality was assessed using the Shapiro–Wilk test, and parametric tests were
applied. One-way analysis of variance (ANOVA) with Tukey’s HSD post hoc tests com-
pared knowledge scores across practitioner groups. A Pearson chi-square test examined
the relationship between training and prior 2D radiograph adherence. Prior to fitting the
multivariable linear regression, key assumptions were examined: normality of residuals
was confirmed using the Shapiro–Wilk test (W = 0.99, p = 0.78); linearity and homoscedas-
ticity were assessed by inspecting residual plots and applying the Breusch–Pagan test,
and multicollinearity was evaluated using variance inflation factors (VIF), with a VIF
less than 2 considered acceptable. Multiple linear regression (predictors: CBCT training,
speciality, experience, and CBCT access) identified predictors of the knowledge score. The
results are reported as unstandardised B coefficients with 95% confidence intervals [CI],
R2, and adjusted R2. Because the achieved sample fell short of the calculated requirement,
the one-way ANOVA and the multiple linear regression were treated as exploratory and
hypothesis-generating rather than confirmatory, and all p-values from these inferential
analyses are interpreted with caution.
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3. Results
3.1. Participant Characteristics

A total of 73 dental practitioners completed the survey, the majority of whom were
aged 25–34 years (74.0%), male (58.9%), and held a BDS general practitioner qualification
(45.2%). The largest proportion of respondents worked at KKU Dental Hospital (37.0%) and
had access to on-site CBCT facilities (76.7%). The complete demographic data are presented
in Table 1.

3.2. Knowledge of CBCT Justification Criteria and Radiation Dose

As Table 2 demonstrates, the highest item-level knowledge rate was for the caries
detection item, with 60 respondents (82.2%) correctly identifying that CBCT is not indi-
cated for routine interproximal caries screening. The majority also correctly identified the
requirement for a prior 2D radiograph (59/73; 80.8%), whereas the paediatric justification
requirement was answered correctly by only 43 respondents (58.9%). FOV selection knowl-
edge was substantially lower, with a correct rate of 43.8% for the general single-implant
question and ranging from 27.4% to 68.5% across the four clinical vignettes. Radiation
dose awareness was also limited, with only 45.2% and 49.3% of respondents providing
correct estimates for the CBCT dose relative to a full-mouth periapical survey and a
panoramic radiograph, respectively. The overall composite knowledge score was 5.47/10
(standard deviation [SD] = 1.86; median = 6; interquartile range = 4–7), with 50.7% (37/73)
achieving a satisfactory score (≥6/10). The distribution of composite scores is shown
in Figure 1, and a Shapiro–Wilk test indicated no significant deviation from normality
(W = 0.997, p > 0.99), supporting the use of parametric tests. Internal consistency was
modest (Cronbach’s alpha = 0.63; Table 2).

 

Figure 1. Distribution of composite CBCT knowledge scores among the 73 respondents (range 1–10;
mean 5.47, SD 1.86; median 6, IQR 4–7). The approximately symmetric distribution supported the
use of parametric tests.

3.3. FOV Selection Across Clinical Vignettes

The vignette-level results are presented in Table 3. Correct FOV selection ranged from
27.4% to 68.5% across the standardised vignettes. The most consistent error observed was
selecting an unnecessarily large FOV. The lowest correct rate was recorded for the lower-left
first-molar implant vignette (27.4%), while in the six-unit anterior implant bridge scenario,
63.0% of the respondents selected a larger-than-indicated FOV.
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3.4. Awareness of CBCT and Radiation Protection Guidelines

Awareness of the guidelines was critically low, with 65.8% of respondents completely
unaware of SEDENTEX CT 2012 and only 9.6% having read it (Table 4). Similarly, 54.8%
were unaware that the ADA publishes radiation guidelines, and only 8.2% had read the
2024 update.

Table 4. Awareness of SEDENTEX CT 2012 and ADA 2024 dental radiation safety guidelines (n = 73).

Guideline Awareness Level n (%)

SEDENTEX CT Radiation
Protection No. 172 (2012) Not aware 48 (65.8)

Heard of but not familiar with
the content 7 (9.6)

Aware they exist, but have not
read in full 11 (15.1)

Have read and are familiar 7 (9.6)

ADA 2024 Dental Radiation
Safety Guidelines

Not aware that ADA publishes
radiation guidelines 40 (54.8)

Not aware of the 2024 update
specifically 17 (23.3)

Aware but not read 10 (13.7)

Have read the ADA 2024
guidelines 6 (8.2)

SEDENTEX CT = Safety and Efficacy of a New and Emerging Dental X-ray Modality Computed Tomography
(European Commission Radiation Protection No. 172).

3.5. Perceived Barriers to Appropriate CBCT Prescribing

The most frequently cited barrier was a lack of formal training (43.8%), followed
by dose unawareness (32.9%) and the absence of a supervising oral and maxillofacial
radiologist (OMFR) or reporting service (30.1%) (Table 5). Additionally, eight respondents
(11.0%) reported no significant barriers (Table 5).

Table 5. Perceived barriers to appropriate CBCT prescribing (n = 73; up to two responses permitted).

Barrier n % of Respondents

Lack of formal training on CBCT guidelines 32 43.8

Lack of awareness of radiation dose levels and risk 24 32.9

Absence of a supervising OMFR or formal reporting service 22 30.1

Lack of awareness of Saudi regulatory requirements
(SFDA/NRRC) 15 20.5

Equipment limitations (no choice of FOV or parameters) 14 19.2

Pressure from patients requesting CBCT 11 15.1

Time constraints in clinical practice 6 8.2

No significant barriers—prescribing practices are appropriate 8 11.0
Multiple responses permitted; percentages calculated from n = 73.

3.6. Factors Associated with CBCT Knowledge Scores

Knowledge scores were compared across four practitioner groups—namely, dental
interns (n = 13), dental residents (n = 4), general dental practitioners (n = 33), and dental
specialists (n = 23; including Saudi Board-certified practitioners, diploma and fellowship
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holders, and MSc graduates)—using a one-way ANOVA. Mean knowledge scores were
5.31 ± 1.55 for interns, 6.50 ± 1.29 for residents, 5.30 ± 1.88 for general practitioners, and
5.61 ± 2.10 for specialists. The overall between-group difference was not statistically signifi-
cant (F [3, 69] = 0.56; p = 0.643). These between-group comparisons must be interpreted with
caution, as several groups were small, particularly dental residents (n = 4), which limits
the reliability and statistical power of the analysis. The post hoc comparisons confirmed
no significant pairwise differences (all p > 0.05). No clear performance gradient across
practitioner categories was observed, and the small sizes of some groups (notably residents,
n = 4) limit the reliability of these comparisons (Table 6).

Table 6. Comparison of composite CBCT knowledge scores across practitioner groups (one-way
ANOVA, n = 73).

Group n Mean (SD) 95% CI p-Value

Dental interns 13 5.31 (1.55) 4.47, 6.15 0.643 (overall ANOVA)

Dental residents 4 6.50 (1.29) 5.24, 7.76 —

General dental
practitioners 33 5.30 (1.88) 4.66, 5.94 —

Dental specialists 23 5.61 (2.10) 4.75, 6.47 —
Specialists were defined as Saudi Board-certified practitioners, diploma/fellowship holders, and MSc graduates
(n = 23). F(3,69) = 0.56; p = 0.643. Post hoc tests: no significant pairwise differences were found (all p > 0.05).

Our findings reflect that an exploratory multiple linear regression model did not
identify any statistically significant independent predictor of the composite knowledge
score. Formal CBCT training was associated with a small, non-significant increase in score
(B = 0.585; 95% CI [−0.27, 1.44]; p = 0.175), corresponding to approximately 0.6 of a point
higher among trained respondents after adjusting for speciality, experience, and workplace
CBCT access. Descriptively, mean knowledge scores were higher among respondents
who reported any CBCT training (5.80 ± 1.69, n = 35) than among those with no training
(5.16 ± 1.98, n = 38), although this unadjusted difference was not statistically significant
(p = 0.143). The model accounted for only a modest, non-significant proportion of variance
in knowledge (R2 = 0.107; adjusted R2 = 0.055; F = 2.05; p = 0.098), and no single predictor
reached statistical significance (Table 7).

Table 7. Multiple linear regression: predictors of CBCT knowledge score (n = 73).

Predictor Coefficient (B) 95% CI p-Value

Formal CBCT training (any training vs. none) 0.585 −0.27, 1.44 0.175

Speciality (specialist vs. general dentistry) 0.693 −0.28, 1.67 0.161

Years of clinical experience (ordinal 1–6) −0.068 −0.40, 0.26 0.681

CBCT access at workplace (on-site vs. none) 0.795 −0.24, 1.83 0.130

Model summary R2 = 0.107 Adj. R2 = 0.055; F = 2.05 p = 0.098
Dependent variable: composite CBCT knowledge score (0–10). B = unstandardised regression coefficient. Overall
model p = 0.098 (non-significant); no individual variable was a statistically significant independent predictor of
the knowledge score.

Among the 35 respondents who had received CBCT training, 27 (77.1%) correctly
identified the requirement for a prior 2D radiograph, compared to 32/38 (84.2%) of those
without training (χ2 = 0.59, p = 0.444). Adherence to the requirement for a prior 2D
radiograph was therefore similar regardless of training.
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4. Discussion
This study provides the first assessment of CBCT-prescribing knowledge and aware-

ness of guidelines among dental practitioners in Abha, within the Asir region. Notably,
our findings revealed that the knowledge of core principles was moderate but subopti-
mal, with nearly half of the respondents (49.3%) scoring below the satisfactory threshold,
while significant deficiencies were observed in FOV selection and guideline awareness.
Although some form of CBCT training was reported by 35 of the participants (47.9%), no
factor, including training, was a statistically significant independent predictor of composite
knowledge scores in the exploratory multivariable model.

Regarding the knowledge of CBCT justification criteria, the correct response rates of
80.8% for the requirement of a prior 2D radiograph and 82.2% for caries detection indicate
a reasonable baseline understanding of core prescribing principles. These findings are
broadly comparable to those of the 2025 Russian KAP survey, in which 85% of 388 dentists
demonstrated fair-to-poor CBCT knowledge [9], and a Sudanese Chinese study where
more than 200 of the 294 participants scored below 50% [18]. The relatively stronger
baseline performance observed in this cohort may reflect the high concentration of academic
practitioners affiliated with KKU Dental Hospital (37.0%).

However, only 58.9% correctly answered the paediatric justification item, indicating
that more than four in ten practitioners failed to integrate the age-specific radiation risk
requirements mandated by both SEDENTEX CT and ADA guidelines. In this regard,
several comparable international studies have documented similar systemic deficits in
paediatric CBCT knowledge [10,11].

Radiation dose awareness was the weakest performance dimension overall, as only 54.8%
and 61.6% of respondents could estimate the CBCT dose relative to a full-mouth periapical
survey and a panoramic radiograph, respectively. This diagnostic blind spot has been widely
reported worldwide, with similar studies confirming that dosimetry awareness remains poor
among non-radiologist clinician cohorts [10,19]. Clinicians who do not clearly understand
relative radiation dose levels may struggle to properly explain the associated radiation risk
to patients during the informed consent process, a practice strongly recommended by the
SEDENTEX CT guidelines. In relation to clinical application, FOV selection represents the
most practically significant deficiency identified in this study. The correct selection rates
ranged from 27.4% to 68.5% across the four vignettes, dropping to 37.0% for the six-unit
anterior implant bridge. In this situation, 67.1% of respondents have selected a large FOV
covering the full arch or both jaws rather than the guideline-recommended medium FOV
confined to the upper anterior arch. This clinical tendency to select the largest available or
machine-default FOV has been consistently documented in international literature. While the
2025 EADMFR European survey noted that FOV selection was the parameter most frequently
modified by clinicians, it still revealed significant unindicated variability for identical clinical
scenarios [11]. In addition, a Singapore-based study reported that registered dentists similarly
documented gaps in CBCT training and practice, with fewer than half (46.6%) having received
formal CBCT training [20]. Selecting a full-jaw FOV when a site-specific small volume is
diagnostically sufficient exposes the patient to an unnecessary radiation burden and irradiates
healthy tissues outside the region of interest, which has important therapeutic implications.
To mitigate this, the core SEDENTEXCT principles explicitly state that the dimensions of the
selected volume must not exceed the definitive diagnostic region of interest [21].

There is a structural deficiency in the awareness of guidelines; many practitioners
prescribe CBCT without being aware of the frameworks governing its appropriate use,
as demonstrated by the findings that 65.8% were completely unaware of SEDENTEXCT
and 54.8% were unaware that the ADA provides radiation guidelines. Undergraduate
curricula have not regularly included CBCT radiation governance training, according to
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the EADMFR position document [21], and the current study extends this observation to a
previously unstudied regional context in Saudi Arabia.

The low awareness of SFDA’s and NRRC’s roles (with 20.5% unable to identify either
body) reflects a broader pattern of incomplete guideline adherence documented in other
areas of Saudi dental practice, such as antibiotic prescribing [22,23]. Addressing this
requires active dissemination from the SFDA and NRRC directly targeting dental facilities.

In the exploratory regression analysis, no factor was a statistically significant in-
dependent predictor of the knowledge score. Formal CBCT training showed a small,
non-significant association (B = 0.585; p = 0.175), with trained practitioners scoring approxi-
mately 0.6 of a point higher on average. It is crucial to make a distinction between statistical
and clinical relevance at this point. Even if the difference had been statistically significant,
a difference of about 0.6 on a 10-point scale would be clinically minor; it is unlikely that
such a small difference would equate to substantial changes in prescribing behaviour or
patient safety. This further emphasizes the notion that these observed knowledge gaps
exist systematically and are not primarily attributable to training status.

Although this direction is consistent with international evidence that structured train-
ing supports CBCT knowledge, the present sample did not provide statistical support for
training as a determinant of knowledge. Comparable knowledge deficits have likewise
been documented among dental practitioners elsewhere in the Middle East and the wider
Gulf region, including Saudi Arabia and Jordan, suggesting that the gaps observed here
reflect a broader regional pattern rather than a purely local phenomenon [9,18,24].

The overall model was not statistically significant (p = 0.098, R2 = 0.107), and practi-
tioner category did not significantly predict knowledge scores (F [3, 69] = 0.56; p = 0.643),
possibly reflecting limited sample size and power rather than true equivalence. These
findings indicate that knowledge gaps were widespread and were not explained by qual-
ification level, specialty, years of experience, CBCT access, or reported training in this
preliminary sample, suggesting that the deficits are systemic rather than attributable to any
single factor and should be confirmed in larger studies.

The barrier findings reinforce the perspective that improving training and specialist
support is important for change. The lack of formal training (43.8%), dose unawareness
(32.9%), and absence of a supervising OMFR or reporting service (30.1%) were the top three
perceived barriers. In this regard, SEDENTEXCT clearly recommends specialist evaluation
of all CBCT images [5]. Even so, 28.8% of respondents reported no formal radiological
interpretation of their CBCT scans, which is consistent with the EADMFR finding that the
absence of specialist oversight is associated with larger FOV selections [11].

The integration of CBCT justification principles into undergraduate radiology ed-
ucation, rather than limiting them to postgraduate competency, is essential to address
practitioners with limited direct prescribing exposure.

This study also had certain limitations. First, the convenience sampling limits the
generalisability of the findings. The sample size of 73 limits regression power, and the
non-significant model (p = 0.098) indicates that the findings should be interpreted as
hypothesis-generating. Therefore, replication in a larger, randomly selected cohort is
necessary. Another drawback is self-report bias. Consequently, the interpretation of the
results should be carried out cautiously. Furthermore, the convenience snowball sampling
approach could introduce selection bias, as a high proportion of practitioners associated
with dental hospitals and universities (37.0%) who also had an interest in radiation safety
may be over-represented. This could result in an inflated estimate of the level of knowledge
in this sample compared with the larger group of all practitioners within the Asir region.
Additionally, the model was able to explain very little of the variance for knowledge
test scores (R2 = 0.107). Therefore, it can be inferred that the variability in knowledge
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results is due to unmeasured or unknown variables, meaning it should be considered an
exploratory model.

Social desirability may exaggerate knowledge assessments, especially for dose-awareness
tasks. Practitioners in the Asir region’s more rural areas may not be represented in Abha’s
metropolitan academic context. Moreover, a longitudinal or interventional design is required
to confirm the causal influence of training on CBCT-prescribing behaviour because the study
is cross-sectional and cannot demonstrate causative links. In addition, the failure to reach the
planned sample size compromises the precision of the estimates and reduces the statistical
power to detect associations. A further limitation concerns instrument validation: internal
consistency of the composite knowledge score was modest (Cronbach’s alpha = 0.63), but a for-
mal quantitative content validity assessment (I-CVI and S-CVI/Ave) and a separate test–retest
reliability study (intraclass correlation coefficient) was not conducted. Full psychometric
validation of the questionnaire is therefore recommended in future studies.

5. Conclusions
This preliminary survey indicates that dental practitioners in Abha City demonstrated

moderate but suboptimal CBCT-related knowledge, with suboptimal FOV selection and lim-
ited guideline awareness. Although under half of respondents (47.9%) reported some form
of CBCT training, important knowledge gaps persisted, and no factor, including formal
CBCT training, emerged as a statistically significant independent predictor of knowledge
scores in this preliminary cross-sectional sample; the observed gaps therefore appear sys-
temic rather than attributable to any single factor. These findings highlight the need to
explore, in larger and more representative studies, structured CBCT justification training,
curricular reform, continuing professional development, guideline implementation, and
regulatory communication as potential strategies to improve patient safety.
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