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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
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5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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 (?) 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 (> = 97.53, Cramer’s V = 0.46, OR = 9.0)
and compliance with distance rules (y*> = 103.00, Cramer’s V
= (.53, OR = 11.75). Very strong correlations were identified
for providing lead aprons to patients (y* = 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

© GMN

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,
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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 (¥?) 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-«trainedy
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 (x> = 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 (%> = 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 (x> = 197.65, p <0.001, Cramer’s V = 0.71).

Moderate but statistically significant associations were
identified for optimization of exposure parameters (y*> = 16.87,
p <0.001, Cramer’s V = 0.21) and updating radiological history
(*=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].



Table 1. Distribution of Radiation Protection Practices by Training Status.

Practice

Trained (%)
Dosimeter use 69
kV/mAs optimisation 64
X-ray history updating 68
Distance rules compliance 86
Film holding avoidance 57
Lead apron use for patient 89

Table 2. Bivariate Analysis of Training and Radiation Protection Practices.

Practice Chi-square (%) p-value
Dosimeter use 9753 <0.001
kV/mAs optimisation 16.87 <0.001
X-ray history updating 13.67 <0.001
Distance rules compliance 103.00 <0.001
Film holding avoidance 84.01 <0.001
Lead apron use for patients 197.65 <0.001

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
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Untrained (%) Total (N)

20 402

43 402

49 402

34 402

14 402

17 402
Odds Ratio (OR) Cramer's V
9.0 0.46
2.36 0.21
2.19 0.19
11.75 0.53
8.28 0.42
38.6 0.71

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



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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