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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Dentists use different imaging methods in the 

diagnosis and treatment of dental diseases, but exposures to 
ionizing radiation is associated with health risks. Education and 
structured training are widely regarded as essential strategies for 
improving radiation safety behavior.

Objective: To evaluate the correlation between radiation 
safety training and adherence to radiation protection practices 
among radiology personnel.

Methods: A cross-sectional analytical study was conducted 
among 402 professionals of dental staff who perform dental 
intraoral imaging in different dental centers in Tbilisi. Participants 
were categorized into trained (n = 156) and untrained (n = 246) 
groups based on prior radiation safety training. Seven radiation 
protection practices were assessed using dichotomous variables. 
Bivariate analysis was performed using the Chi square (χ²) test. 
Effect size was assessed using Cramer’s V, and odds ratios 
(OR) were calculated to estimate the strength of associations.

Results: Statistically significant associations were observed 
between radiation safety training and all evaluated radiation 
protection practices (p < 0.001). Strong associations were found 
for dosimeter use (χ² = 97.53, Cramer’s V = 0.46, OR ≈ 9.0) 
and compliance with distance rules (χ² = 103.00, Cramer’s V 
= 0.53, OR ≈ 11.75). Very strong correlations were identified 
for providing lead aprons to patients (χ² = 197.65, Cramer’s V 
= 0.71, OR ≈ 38.6). Moderate correlations were observed for 
exposure parameter optimization and updating radiological 
history.

Conclusion: Radiation safety training has a significant 
and meaningful impact on adherence to radiation protection 
practices. Regular and mandatory training programs are strongly 
recommended to enhance occupational and patient safety in 
radiology departments.

Key words. Radiation safety, training, radiology personnel, 
Chi square test, odds ratios, radiation exposure.
Introduction.

Ionizing radiation is widely used in diagnostic imaging 
and interventional procedures, providing substantial clinical 
benefits while posing potential health risks to both patients and 
healthcare workers [1].

Dental practitioners rely on radiographic imaging for the 
diagnosis and management of oral diseases more frequently 
than any other group of healthcare professionals [2]. 
According to estimates from the European Commission, dental 

radiographic examinations account for approximately 32% of 
all conventional radiography procedures performed in Europe, 
with an average of 352 dental X-ray examinations per 1,000 
individuals annually [3,4].

Radiation protection in diagnostic imaging is based on three 
fundamental principles: justification, optimization, and dose 
limitation. All radiographic procedures must comply with these 
principles to ensure patient safety [3].

Much of the ongoing advancement in X-ray technology and 
radiation protection protocols has been driven by legitimate 
concerns regarding patient and staff safety. These improvements 
are largely informed by the work of international bodies such 
as the ICRP, UNSCEAR, and other authoritative organizations. 
Low levels of radiation, like those employed in diagnostic 
procedures, are also naturally present in the environment and 
everyday life. Although the actual risk associated with such low 
doses remains debated, the principles of ALARA, ALADA (As 
Low as Diagnostically Acceptable), and ALADAIP (As Low 
as Diagnostically Acceptable, being Indication-oriented and 
Patient-specific) continue to guide clinical practice, emphasizing 
a balance between the diagnostic value of X-ray imaging and 
minimizing radiation exposure. When appropriately justified, 
the benefits of diagnostic radiography generally outweigh the 
potential risks from low-dose radiation [5,6].

When appropriately prescribed and properly conducted, 
dental radiographic examinations offer substantial diagnostic 
benefits; however, exposure to ionizing radiation is not entirely 
without risk. Prolonged or inappropriate exposure to ionizing 
radiation is associated with deterministic and stochastic effects, 
emphasizing the need for strict adherence to radiation protection 
principles [3,7].

Intraoral and extraoral dental imaging techniques generally 
involve relatively low radiation doses, they may still contribute 
to the development of stochastic effects [8]. These effects are 
believed to have no threshold dose, in accordance with the linear 
non-threshold model. Consequently, even minimal radiation 
exposure may increase the probability of adverse effects, with 
the likelihood rising proportionally to the absorbed dose, while 
the severity of the outcome remains dose-independent [1].

In Georgia, dental radiographic procedures are performed 
by dentists, dental assistants, and radiographers under the 
supervision of a dentist. In most dental facilities, dentists bear 
primary responsibility for radiographic practices and radiation 
safety management.
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International guidelines highlight the importance of education 
and continuous professional training in minimizing radiation 
exposure and promoting safe radiological practice [9-11].

Despite established recommendations, studies continue 
to report suboptimal compliance with radiation protection 
measures, particularly in dental radiology settings [7,12].

Our previous study assessing the attitude of dental staff 
toward radiation safety in Georgia found low levels of formal 
training and inconsistent compliance with protective measures, 
highlighting a critical gap in radiation safety awareness among 
healthcare personnel [12]. Radiation safety training aims to 
improve knowledge, risk perception, and practical skills related 
to dose optimization, personal protective equipment, and 
procedural safeguards [9,11]. However, evidence regarding 
the extent to which training translates into consistent clinical 
behavior remains limited [13].

The present study investigates the correlation between radiation 
safety training and adherence to key radiation protection 
practices among dental staff who perform dental intraoral 
imaging, building on prior findings in the dental sector, with the 
aim of providing evidence based recommendations relevant to 
clinical practice and policy development [10,12].
Materials and Methods.
Study Design and Population:

A cross-sectional analytical study was conducted among dental 
staff working in different dental centers in Tbilisi and who take 
dental radiology. A total of 402 participants were included in 
the analysis. The respondents were aged 22-66 years.

In this study, a total of 402 standardized anonymous 
questionnaires were distributed among dental personnel 
involved in performing intraoral dental imaging, including 
dentists, dental assistants, radiographers, and other healthcare 
professionals. The questionnaire consisted of 15 items and was 
administered anonymously to encourage honest and unrestricted 
responses. Participants were not informed about the identity of 
the study authors.

The participants were asked about radiation protection of 
patients and dental staff, attitudes and behaviors regarding 
radiation protection. The questionnaire also included questions 
about the socio-demographic characteristics of the participants 
and the management of radiographic waste.

Participants were classified as «trained» who have completed 
postgraduate training certified by a certificate, attestation, 
or other official administrative document and «untrained» 
participants, defined as having never undergone postgraduate 
radiation protection training.

Participants were divided into two groups according to self 
reported completion of radiation safety training: trained (n = 
156) and untrained (n = 246).
Data Collection:

Data were collected using a structured standardized 
anonymous questionnaire assessing adherence to radiation 
protection practices. The following practices were evaluated 
as binary variables (yes/no): dosimeter use, optimization of 
exposure parameters (kV/mAs), updating patient X ray history, 

compliance with distance rules during exposure, avoidance of 
film holding and provision of lead aprons to patients.
Statistical Analysis:

Data analysis was performed using SPSS software. Descriptive 
statistics were used to summarize frequencies and proportions.

Bivariate associations between radiation safety training and 
each radiation protection practice were assessed using the Chi 
square (χ²) test of independence.

Effect size was estimated using Phi coefficient/Cramer’s V.
Odds ratios (OR) were calculated to quantify the strength of 

associations. Statistical significance was set at p < 0.05.
Results.
Participant Characteristics:

Of the 402 participants, 156 reported having completed 
postgraduate radiation safety training certified by a certificate, 
attestation, or other official administrative document-«trained» 
group. 246 participants have never received postgraduate 
radiation protection training-«untrained» group.

Correlation between postgraduate radiation protection 
Training and Radiation Protection Practices:

A statistically significant association was observed between 
postgraduate radiation protection training and all assessed 
radiation protection practice p < 0.001 (Table 1).

Dosimeter use was reported by 69% of trained participants 
compared with 20% of untrained participants (χ² = 97.53, p < 
0.001), indicating a strong association (Cramer’s V = 0.46). 
Trained participants were approximately nine times more likely 
to use dosimeters than their untrained counterparts (Table 2).

Compliance with distance rules showed a similarly strong 
correlation with training status (χ² = 103.00, p < 0.001, Cramer’s 
V = 0.53), with nearly twelve-fold higher odds among trained 
personnel.

Very strong associations were observed for providing lead 
aprons to patients (χ² = 197.65, p < 0.001, Cramer’s V = 0.71).

Moderate but statistically significant associations were 
identified for optimization of exposure parameters (χ² = 16.87, 
p < 0.001, Cramer’s V = 0.21) and updating radiological history 
(χ² = 13.67, p < 0.001, Cramer’s V = 0.19) (Table 2).
Discussion.

The present study demonstrates a strong and statistically 
significant correlation between postgraduate radiation protection 
training and adherence to radiation protection practices among 
dental staff [11]. These findings reinforce the critical role 
of structured education in translating radiation protection 
principles into routine clinical behavior [9,13].

These results are consistent with our previous study evaluating 
the attitude of dental staff toward radiation safety in Georgia, 
which reported low postgraduate radiation protection training 
participation and suboptimal compliance with protective 
measures [12]. By extending the investigation to radiology 
personnel, the present study provides quantitative evidence that 
structured radiation safety postgraduate radiation protection 
training significantly improves adherence to protective practices 
[13].
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Table 1. Distribution of Radiation Protection Practices by Training Status.
Practice Trained (%) Untrained (%) Total (N)

Dosimeter use 69 20 402

kV/mAs optimisation 64 43 402
X-ray history updating 68 49 402
Distance rules compliance 86 34 402
Film holding avoidance 57 14 402
Lead apron use for patient 89 17 402

Table 2. Bivariate Analysis of Training and Radiation Protection Practices.
Practice Chi-square (χ²) p-value Odds Ratio (OR) Cramer's V
Dosimeter use 97.53 <0.001 9.0 0.46

kV/mAs optimisation 16.87 <0.001 2.36 0.21
X-ray history updating 13.67 <0.001 2.19 0.19
Distance rules compliance 103.00 <0.001 11.75 0.53
Film holding avoidance 84.01 <0.001 8.28 0.42
Lead apron use for patients 197.65 <0.001 38.6 0.71

In contrast, moderate correlations for exposure parameter 
optimization and updating radiological history suggest that 
institutional factors such as equipment availability, workload, 
and standardized protocols may also influence compliance [4].

Practices requiring consistent behavioral discipline—such 
as dosimeter use and adherence to distance rules—showed 
particularly strong correlations with training status [13].

The very strong association observed for patient lead apron 
use underscores the role of postgraduate radiation protection 
training in fostering a patient centred radiation safety culture. 
The exceptionally low lead apron utilization rate of 17% in the 
«untrained» group is a striking and potentially troubling result 
that warrants critical examination. While this disparity may 
reflect insufficient knowledge of radiation protection principles 
due to the absence of formal postgraduate training,

Furthermore, the term “untrained” encompasses a 
heterogeneous population, and the observed difference may 
be influenced by confounding factors such as years of clinical 
experience, workplace safety culture, availability of protective 
equipment, or institutional enforcement of radiation safety 
protocols.

The use of lead aprons in dental radiology remains a 
fundamental component of patient radiation protection, 
particularly in intraoral imaging, where repeated exposures may 
occur over time. Although the radiation dose associated with 
dental radiographic procedures is generally low, the cumulative 
effect of ionizing radiation should not be underestimated, 
especially in vulnerable populations such as children, pregnant 
patients, and individuals requiring frequent radiographic 
follow-up. Lead aprons serve to reduce unnecessary exposure to 
radiosensitive organs located outside the primary beam, thereby 
reinforcing the principle of dose optimization and adherence to 
the ALADAIP concept.

Despite ongoing debate regarding the routine necessity of lead 
apron use in modern dental radiology—given advances in digital 
imaging systems, rectangular collimation, and improved beam 
filtration—international radiation protection guidelines continue 

to emphasize its role as an additional protective measure, 
particularly when thyroid shielding is not routinely applied 
or when equipment and procedural standards are suboptimal. 
Importantly, consistent use of lead aprons also reflects a culture 
of safety and professional responsibility, reinforcing patient 
trust and ethical standards in clinical practice.

The low utilization of lead aprons observed in this study 
therefore raises concerns not only regarding gaps in radiation 
protection knowledge but also regarding compliance with 
established safety practices. This finding highlights the need for 
reinforced postgraduate education, clear institutional protocols, 
and regular auditing of radiation safety measures to ensure 
uniform implementation across dental settings.

Mandatory, recurrent postgraduate radiation protection training 
programs supported by institutional policies and regular audits 
are therefore essential to sustainably improve occupational and 
patient safety.
Limitations.

This study relied on self-reported data, which may be subject 
to reporting bias. In addition, the cross-sectional design does not 
allow causal inferences.
Conclusion.

This study demonstrates a significant correlation between 
radiation safety training and adherence to recommended 
radiation protection practices among dental staff. These 
findings highlight the critical role of structured educational 
programs in improving compliance with safety protocols 
and reducing occupational and patient radiation exposure. 
Promoting regular training and reinforcing institutional policies 
may strengthen this positive correlation, ultimately fostering 
a culture of radiation safety within dental practices. Particular 
emphasis should be placed on the justification and optimization 
of dental radiological procedures to avoid unnecessary exposure 
to ionizing radiation.

Accordingly, the academic preparation, professional 
postgraduate radiation protection training, qualifications, and 
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competence of healthcare professionals are fundamental to 
ensuring radiation safety in dental practice.
Author’s Note.

The standardized questionnaire was administered 
anonymously; therefore, participants were not aware of the 
identity of the authors or the investigators conducting the study, 
which minimized the risk of «desirable responses».
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